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ABSTRACT
The purpose of this study was to investigate the extent to which 
humanizing components have affected user satisfaction in large interior open 
spaces of two buildings, which was defined as public atrium space.
Public atria spaces were investigated to determine the correlation 
between various humanizing elements found in these public spaces and the 
degree of user satisfaction. By means of two methodologies, participant 
observation and a user survey, the behavior of both individuals and groups using 
these selected atrium spaces was evaluated to determine user satisfaction found 
in the atria of two urban resort casino hotels in Las Vegas.
Relevant data for the study were collected through a questionnaire and 
direct participant observation. The observing process and the data obtained 
from individual user questionnaires provided the basis for assessing the user 
satisfaction and the extent of humanizing elements found for each space. 
Appropriate statistical techniques were employed to analyze the data.
The specific objectives of the investigation were:
1) To determine the extent of use and factors of user satisfaction 
observed in the interior public open spaces of these two resort casino 
hotels;
2) To determine from questionnaire data the degree of user satisfaction 
for each atrium;
3) To suggest a basic hierarchy of the most important humanizing 
elements for hotel atria design.
Finally, from the investigation, certain recommendations provide some 
future directions for research on public atrium spaces.
iii
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CHAPTER 1 
INTRODUCTION
Frank Lloyd Wright once defined design as an “a /t with a purpose.”' 
Indeed, the history of design supports Wright’s words. A positive indoor 
environment in harmony with the outside environment and building form seems 
to provide important elements to enhance a person’s enjoyment of a building and 
its spaces. This was especially true of a large open space, such as an atrium, 
inside grand resort hotels of the recent contemporary period. Within these 
spaces, one could gather visitors together in a single setting to provide 
information, give directions, social interactions, and provide spaces for relief and 
rest. As such, these atrium spaces in buildings have proved to be very useful in 
carrying out these and other spatial design strategies.
1-1. An Overview of the Historic Development of Atrium Buildings 
Within the development of urban settlements, the courtyard concept, 
evolved from the encampments of nomadic peoples, and was integrated with 
individualized spaces to create a special dwelling type, which become known as 
the atrium house. As such, it also became the original source for the 
development of atrium buildings that followed.
1
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The earliest example of the courtyard house known to us was reported 
from archaeological explorations at Ur on the Euphrates River in Mesopotamia.^  
its floor plan clearly shows the influence of a centrally placed courtyard. All 
rooms are organized around it and open onto it. A hall or passage from the 
street links the courtyard with the point of entry. All of the rooms on the second 
floor also overlook the courtyard. These basic elements provide the prototype 
for subsequent design and use of the atrium in much larger structures that 
followed.
Figure 1 Identity of Roman House Plan
1) Main Entry 2)Shops 3)Athum
4) Living Room 5) Pastille Courtyard
Diagrammedfrom the "House o f Pompei. ”
Bednar, Michael J  The New Atrium. New York: McGraw-Hill Book 
Company, 1986, 6p.
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The true atrium plan is best seen in early urban settlements where the 
general conditions of urbanism aided the development of the atrium plan.
From the third century B.C.. the classical concept of the atrium was fully 
developed in the houses of Rome. The atrium at that time was actually the court 
nearest the entrance at the front of the house and linked to the street by a 
vestibule. As such, it was the focus point of the most public part of the house, 
and most often surrounded by rooms used as shops or offices. In the 
subsequent period of building, which extended to the eleventh century, the term 
atrium was used to refer to the space in front of the entrance to a Christian 
basilica. This space was further defined by a covered walkway or ambulatory 
called a cloister.
Later, after the extensive use of the Renaissance plaza courtyard, the 
development of an all-glass-and-iron building combined this new construction 
technology with traditional masonry building forms, which resulted in the genesis 
of two new spatial types for large buildings - the arcade and the atrium. That 
was the first epoch of the enclosed atrium space, which occurred during the first 
half of the nineteenth century in England and France. The historian, Geist, 
defines the arcade as “a glass covered passageway which connects two busy 
streets and is lined on both sides with shops."^  It was configured as a mall for 
exclusive commercial purposes, whereas the more compacted central atrium 
had a much wider range of functions.
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The next epoch of the atrium took place in the United States at the turn of
the nineteenth century. During this time, by using the new iron and glass
technology, a large-span, durable, and safe atrium structure was designed to
enclose a building courtyard. However, for the most part, these atria most often
served as lobbies and circulation centers in grand hotels. Shops or offices
serving the public usually surrounded the lower floors.
The use of the atrium was also adapted to monumental civic buildings,
such as post offices, courthouses, and city halls. They had to accommodate
large throngs of people requiring a multiple services. Many such buildings fell
into disuse or were adapted for further functions and no longer served their
original purposes. Thus the use of atria declined.
After a dormancy of nearly two-thirds of the twentieth century, the atrium
again enjoyed an unparalleled resurgence of interest and development.
Architect, John Portman, who developed the modem atrium hotel, adopted this
spatial concept for a new functional purpose. He said:
"/ wanted to explore ttte hotel; to open it up; to create a grandeur of 
space, almost a resort, in the center of the city. The whole idea 
was to open everything up; take the hotel from its closed, tight 
position and explore it; take the elevators and literally pull them out 
of walls and let them become an experience within themselves, let 
them become a giant kinetic sculpture.’*
Through the outstanding works of John Portman, atrium space, a typical 
architectural space, has become known throughout the world by his works such 
as the Hyatt Regency in Atlanta and San Francisco, and his major international 
projects in Singapore and Shanghai Center. His focus was designing
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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spectacular spatial environments, which evoked positive human responses to the 
use of atrium spaces. The main design theme was to create a major open 
space, which also enhanced the quality of people’s lives.
Prior to the advent of Portman’s hotel buildings in the early 1960s, typical 
slab hotel or office buildings were located with minimal public spaces in the 
middle of high-density city blocks or on comer lots. As the demand for private 
space constantly increased, it neglected an equal need for public spaces in the 
buildings of cities. Thus, the idea of the public atrium was developed in these 
buildings to create an interior; climate controlled mini-park within densely 
populated central cities. When the users entered such an atrium space from a 
busy, noisy, smog-polluted urban street, they experienced a utopian environment 
contrasting dramatically from these conditions. It was the antithesis of the 
congestion, pollution, and stresses of the open urban space on the street.
Overall, what has been clearly demonstrated in the historical evolution of 
this building form is now used pervasively and is represented in any building that 
Incorporates a protected buffer zone between the interior and the outside - a 
micro environmentally enclosed setting of sufficient size to provide richly varied 
interior spaces for people and plants throughout the year.
1-2. Functions of the Urban Spaces in Atrium Buildings 
In investigating the functions of atrium spaces, a prime consideration was 
to determine the most suitable scale and method for the design of these atrium 
spaces. Some observations follow:
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The first was the socio-cultural function of atria. This consisted of the 
user’s passive awareness of a human being’s cultural context, which made an 
impact on one’s senses in these spaces. As public places, they added 
immeasurably to the designer’s repertoire of urban space types. Within the 
socio-cultural context, the plaza atrium type acted as a collector for several 
structures and protected the user from the exterior climate while it provided a 
central space to orient persons to various buildings. Such atria, in retail 
developments, provided safe, conformable areas for shopping, with user 
amenities intended to give shopping a recreational atmosphere. The socio­
cultural elements as used increasingly in atria in many ways can provide 
opportunities to increase the number and type of individualized spaces that are 
more sensitive to the variety of spaces for socialization while serving a 
population of users from differing cultural orientations.
The second consideration was the economic function. With the rise of 
energy cost, modem atria were being designed for energy-efficient heating, 
cooling, and lighting. However, in some cases, atria construction did cost more 
to build than conventional roofs. There was more roof area, usually with 
expensive skylights and the need for fire and smoke control systems. On the 
other hand, atria provided space for public gatherings, events, shows, and 
exhibitions, thereby attracting more guests and visitors. As a result, they helped 
to improve the rate of occupancy in the hotels, which possessed them. That was
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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parallel to the business market where the principal was that the more you put 
into a project, the more you gained profit from it
The third element was the energy conservation function. That is the point 
that defined the atrium as a buffer zone from the roof to the floor. A skylighted 
atrium brought in daylight that was useful in offsetting electrical lighting costs, 
which also allowed people, to enjoy its natural garden features such as water, 
rocks, and plants. This conserved energy while giving the user the feeling of 
living and staying in contact with nature. Consequently, future buildings required 
a large public space involving increased construction of atria as an energy 
conservation device while providing a major amenity for the buildings. The views 
of natural water movement and plants achieved a more comfortable environment 
for the users.
The fourth element was its functionality. Atria were built with the potential 
to create spaces that the natural or existing artificial world did not allow. In 
recent years, improved construction technologies have made large-scale spaces 
increasingly feasible.
Together, all of these four functions helped to improve the interior 
environment of the atrium for users while providing a space for easier 
communication as well as access to other places in a building. If the outside 
environment was harsh, the creation of an atrium space with a controlled, indoor 
environment was an additional motivating factor for its creation.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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This investigation concentrated on the analysis of two commercial resort 
hotels and a post occupancy evaluation of their effectiveness within 
comparatively different spaces for users from participating observations.
1-3. Analysis of the Problem
As mentioned before, the atrium had emerged as a versatile and useful 
building element that enhanced the urban setting with respect toward influencing 
the geometry, street pattern, and building mass of a particular site or location.
There existed several atrium buildings in Las Vegas that attempted to 
combine a theme image with modem technology while also functioning as grand 
hotel designs. In these buildings, an atrium added to the inventory of public 
spaces available to the pedestrian, and by joining the inside with the outside, 
they enriched the urban experience on the Las Vegas Strip. While there were 
still many large hotels without any large open atrium spaces, the differences 
between these and those that did possess such a space would, without doubt, 
bring different results. However, they would not identify the strengths and 
weaknesses of comparable atrium designs. Therefore, this investigation focused 
on two resort hotels with each possessing a major atrium space.
The atrium spaces in the Luxor and Sam's Town resort hotels provided a 
central staging area for access to as many attractions as possible, such as food, 
shows, reception, gambling, and shopping malls. They could be thought of as 
an enhanced public plaza, which provided an orientation node to other places or 
provided an alternative environment and attractions within its conférés.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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It was well known that the city’s strip corridor together with the specific site 
context of a resort hotel, suggested the need for an attractive outer envelope for 
the resort. There was little doubt that if more people entering the resort hotel 
would spend their time enjoying the attractions inside the building, the more the 
hotel management would gain. The problem was to determine the relative 
effectiveness of the two atrium designs for the two hotels investigated with major 
attention to the humanizing elements of atrium spaces toward user satisfaction. 
Some hotels, for instance, the Luxor, created a huge atrium at their entrances 
providing a marvelous vision for gathering people together, and then offering 
several alternative options or paths to places of different functions. The intent of 
the design in this case was to make an urban space active by collecting as many 
of the guests as possible within this open space. Although it is an interior space, 
it was in some respects only an extension of the pedestrian path to the hotel.
Other hotels, such as Caesars Palace, were designed without any large 
interior open space. People gathered together to gamble, shop, eat and enjoy 
their experience in a lower ceiling space. In this hotel, the people entered the 
building from several entrances and then proceeded directly to the destination 
they had chosen. However, this poses the question of which kind of spatial 
organization of a complicated multi-functional hotel would be more attractive and 
effective. In order to answer this question, it was important to know how people 
responded to environmental circumstances and what effect they had upon them. 
When architects create buildings, one often finds that spaces are often thrust on
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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the public without knowledge of the potential effects of that this environment will 
have on the user. The different scales of hotel design similar in this investigation 
contained similar issues in their attempt to achieve designing a visually 
commanding and humanized central space for the public and guests.
Compared to the multi-story large open space, many people seemed to 
enjoy smaller scale spaces. Where were they most likely to stay in a large-scale 
space? How did people behave in the space? Was it possible to humanize an 
Immense space? All these questions were investigated to a limited degree in the 
following study.
Endnotes:
1. Friedemann, Arnold, Craig Zimring, and Ervin Zube. Environmental Design 
Evaluation. 1978: Ip.
2. Bednar, Michael J. The New Atrium. New York: McGraw-Hill Book 
Company, 1986, 5p.
3. Geist, F. Arcade. Cambridge, Mass.: MIT Press, 1983, 3p.
4. Portman John, and Jonathan Bamett. The Architect as Developer. New 
York: McGraw-Hill company, 1976, 61p.
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CHAPTER 2
LITERATURE REVIEW
The atrium, which is a particular form of courtyard, was the social center 
of the ancient Egypt and Roman house. Since that time and throughout 
architectural history, the courtyard building form has been widely used for 
monasteries, mission, castles, and grand palaces. With contemporary 
technology they can be covered, creating an interior space protected from the 
climate but still allowing the user to enjoy the light and view of the open sky. The 
present day atrium, defined as a multi-story interior public open space which 
organize a building, was developed and began to develop as a unique building 
component from a wide range of building types and has been broadly used in the 
designs of hotels, institution buildings, hospitals, and office buildings.
In this chapter, an ovenriew of current research as well as the 
methodologies used to study the atrium - the great space - is presented.
2-1. Overview of Atrium Spaces in Resort Hotels
The American architect, John Portman, has expressed his design 
philosophy as "an architecture for people and not for things.”  ^ To help him
11
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realize this aim of design, he selected the atrium as the spatial form to carry out 
certain urban design strategies. These have been outlined under seven 
categories: 1) atrium types; 2) pedestrian movement; 3) light, color, and 
materials; 4) natural elements; 5) people watching; 6) shared spaces; 7) 
humanizing factors.
1. Atrium Types:
Because the atrium is an interior, public, open space, which organized a 
building, it served as a place of orientation for the different functions, which 
surrounded it. As such it served the function of bringing spatial coherence to the 
building. The atrium building was a spatial type (formal type) which consisted of 
a given set of spatial relationships. For hotels, these relationships played a triple 
role: 1) as a communal social space; 2) as a place of orientation; and 3) node 
such as a plaza, courtyard, gallery or arcade. From an urban space point of 
view, the atrium was a kind of public urban space acted as a transitioned space 
between the city outside and the private inside. Though enclosed, it 
nevertheless represented a gift to the street. Most important, atria added to the 
inventory of public spaces available to the pedestrian, joining inside and outside 
and providing enrichment and continuing for the pedestrian experience. 
Therefore, it was an extension or node to the pedestrian pathway but as a 
"covered pedestrian space.
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Figure 2 Typical Atrium Types (Author’s Diagrams)
13
a) Central Atrium Plaza b) Arcade
There were many types of atria according to their shapes, but these might 
have been reduced to two main types: one, the arcade, and the other, a plaza 
atrium. But both of them could be thought of as a public plaza, which was 
enclosed, provided weather protection and its attendant benefits. In many 
instances, it was more beneficial to the public than the usual outdoor plaza. In 
terms of their locations, atria for this study were divided into two types: 1) a 
central atrium (such as the Luxor Resort Hotel, Las Vegas) and adjacent atrium 
(such as The Sam’s Town Resort Hotel, Las Vegas). The design of access and 
pedestrian circulation was important to the success of atria as public amenities. 
It was important that they mimic plazas with marginal amenities devoid of the 
design features necessary to make them useful public spaces.
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Among the many well-known investigators of human behavior in public 
spaces. William H. Whyte has documented the humanized factors for successful 
urban spaces in his book The Social Life o f Small Urban Spaces. He suggested 
the deleterious effect of the corporate office buildings fronting on public plazas 
that remove them from the historical continuity of urban commercial frontage and 
thus result in compromising the pedestrian experience/
Another investigator, Michael J. Bednar described the example of One 
Market Plaza, San Francisco (designed by Welton Becket and Associates) as a 
better urban configuration. This project consisted of a one-block complex of 
offices and retail stores. The pedestrian arcade on all four street sides allowed 
shops to have double frontage. The skylighted pedestrian spaces on the interior 
of the block tied the elements of the complex together, while providing a gracious 
public amenity. The result has been the creation of grand interior civic space 
that has been given to the people of that city. Designing the ground floor as a 
public plaza would have enabled more people to occupy and experience the 
entire atrium.
For other developments, the atrium was referred to as The Great Space." 
It was intended to unify the several elements, which constituted the mixed-use 
center. The grand circulation event of this space was an effort to offer an 
exciting, dynamic way to experience The Great Space”, which, with its awesome 
scale, remained memorable at a personal level.
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A good design for the plaza atrium was the Crystal Court at IDS Center in 
Minneapolis, designed by Philip Johnson and John Burgee, which drew together 
the circulation “desire lines” from surrounding blocks. It brought all the elements 
together and allowed them to become maturely supportive. It was the center of 
life for downtown Minneapolis, the main spatial event, in that area and the place 
to be. This scheme was unique as a spatial concept.
2. Pedestrian Movement:
The covered pedestrian path is one that moved the pedestrian in cadence 
with a changing physical environment and thereby brought the concept of 
choreographed movement to the designers’ attention. An excellent example of 
coordination between an atrium and an urban pedestrian sequence existed at 
the Hyatt Regency, San Antonio (Texas). It was located where the new “spur” 
joined the old river loop. The running water and pedestrian way pass right 
through the hotel atrium. So, the atrium embraced all aspects of the hotel, both 
visually and spatially, relating the river walk to the hotel lobby, restaurant, and 
guestrooms. This pedestrian sequence, carefully choreographed, was quite 
spectacular.
Designers also discovered that by opening up the interior, several 
functions could occur simultaneously within a grand atrium space and not 
impinge on the action within that space. Movement was used as one way of 
creating a more dynamic environment in atrium buildings. The elevators became
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kinetic sculpture when they were pulled out of the wall, enclosed in glass and 
exposed inside the atrium. This created visual animation for those in the atrium 
and, for the passengers in the elevator, a moving view through space.
By using the atrium as an adjustment aspect of public space it helped to 
realize the goal of opening up the dense, congested city center, while it added 
public space and provided an environment to enhance positive human reactions. 
The next step was to begin dealing with the idea of interior space as the loci of a 
dynamic panorama of events within the controlled parameters of the atrium. Its 
architect, John Portman, designed this concept for the Hyatt Regency Atlanta, 
Atlanta, Georgia. The design was functional, and memorable for both moving 
and stationary guests.
Movement systems are one of the most exciting urban design features of 
atria that augment the development of meaningful pedestrian sequences within 
their enclosures as well as for urban spaces the city. Moving elements can 
strengthen attractions for the users. Until recently, urban designers were limited 
in their urban space design to move traditional forms such as streets, arcades, 
plazas, and mini-parks as passengers for pedestrians. Atria added a new 
dimension to this inventory because they are enclosed large areas with a 
conditioned climate.
In some pedestrian conscious cities, atria were connected to each other 
through systems of moving sidewalks, pedestrian bridges, galleries, open 
arcades, and plazas.
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3. Light and color
In a resort hotel design, the main goal of the manager was to attract more 
guests to their facilities. A special attraction created from a stimulating spatial 
environment was one way to help them compete with other grand hotels.
A second benefit of the atrium concept was the opportunity to incorporate 
innovative uses of daylighting by bringing natural light into the centers of 
buildings, and thus eliminating deep, dark spaces. The use of daylighting, as a 
free energy source, could offset the cost of electricity, the most expensive energy 
source. Using national light was particularly appropriate for commercial buildings 
like hotels where high light levels were required during the daytime.
According to Bednar, the analysis of daylighting in atria was organized 
around three considerations; “the first, daylight source; the second, light box; the 
third, illumination.”^  The prevailing sky conditions in the area along with local 
contextual circumstance were the important factors to consider when choosing a 
daylight source. An atrium designed for energy efficiency should make 
maximum use of passive energy flows alone or in concert with the mechanical 
energy system.
The use of color and light was exemplified in the John Deere Company 
Headquarters, Moline, Illinois. The bright light needed and the color and texture 
provided can transformed a possibly dull void into the living heart of the building 
and created a magnet for its users.
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4. Natural elements:
Natural elements like pots of flowers, balcony plants, lighted fountains,
and birds in cages could all contribute to the visual and acoustical effects in atria.
They were often included in ancient atria and courtyards because the settings
were conductive to these elements. When the people entered a resort hotel, it
was usual for them to feel a relationship with the natural environment. The early
American poetess, Mrs. Sigoumay, once said when she visited a hotel at Nahant
on the New England coast in the middle of the 19th century:
“It was built in 1820 of the native stone by which it is surrounded 
and contains a sufficient number of apartments for a multitude of 
guests. From the double piazza that engirds it, is a succession of 
grand and extensive prospects, and a bracing ocean atmosphere.
When long rains prevail, the mist enwraps it in a curtain, like a 
great ship in the midst o f the sea.**
It was important, therefore, to select the most appropriate species and 
varieties of trees for a particular location and function because they profoundly 
influence the quality of a design. Plants and other natural objects defined 
spaces, regulated light, indicated scale, and recorded the seasons. Their 
aesthetic characteristics varied greatly among the different species. Open space 
designers of atria were challenged to find the perfect combination among 
sometimes conflicting elements like location, climate, and satisfaction.
Water, another important element produced actual or symbolic 
refreshment; trees provided shade; and plants provide the enjoyment of living 
vegetation. Similarly, the enclosed atrium was reciprocally enhanced by these 
elements. The architecturally defined grand atrium space, bathed in daylight.
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was perfect for the user’s enjoyment. From this point of view, designers were 
impelled to put things into the interior open space in order to create a wonderful 
space with natural elements to attract more users. John Portman achieved this 
at the Hyatt Regency San Francisco atrium by putting a reflecting pool running 
the length of the space, lined with banana trees and bird cages. These elements 
did not compete with each other, but rather formed a mutually supportive 
ensemble. Thus, the introduction of natural elements into atria helped create a 
living environment and aided the making of a coordinated design for the users’ 
enjoyment of this type of interior environment.
5. People watching:
A humanizing aspect of urban life was for people to sit and watch other 
persons in the changing scene. Design in context also meant providing enough 
visual linkages between the users to create cohesive overall effect. The 
presence of spaces inside atria should strengthen the characteristics of their 
setting, or at least strengthen the key unifying pattems.
Visual linkages were not mysterious entities that only professionals could 
understand, but were simple, basic features. Window proportions, entry 
placements, decorative elements, style, materials, and silhouette were examples 
of features that contributed to the sense of unity or disunity of a street, 
neighborhood, or district. While the atrium was a collector of gathered users, it
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also should have provided for them a setting for augmenting visual and inter 
personal communications.
6. Shared space;
In many of the large atrium lobbies, for instance, there were bars and 
shopping malls, which not only created a place for the merchandising function in 
the area but also provided a place for people to cluster. The facilities connected 
to the real life of people helped to create a more intimate experience as if they 
were actually living in this urban space.
it was good when one could occupy two spaces simultaneously, for 
example, a gallery, or the cocktail lounge suspended in the atrium. That brought 
the user a quite interesting experience in a special atmosphere of enjoyment. 
Because the atria had no specific function for all circulation, they did affect the 
feelings when the persons were involved in certain functions. In a positive 
atmosphere, the user could become a participant in creating the urban 
experience for that specific time and location.
7. Humanization:
Today’s hotel lobby could be a grandiose volume or present only an 
intimate space. For instance, if a sofa happened to be in the center of an open 
area, no one would sit on it because it was too exposed. As a result, people 
liked to sit in smaller, intimate groups. To create a humanized experience for
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atria users, control o f both the large scale and intimate, smaller gathering spaces 
was an essential factor in the operation of the resort hotel.
This aspect of atrium design was clearly covered by architect, John 
Portman, by his statement, “A grand scale space should be both infinitely varied 
and meaningfully broken down to a human scale. It should also be active as well 
as provide serenity, quiet excitement and intimacy.”^  All of the foregoing aspects 
of atrium design are components of the humanization of atrium space. How to 
enhance these aspects became the major focus of this investigation.
2-2. A Compilation of Basic Methodologies from Previous Research
The humanization and concomitant behavior in interior open spaces was 
of considerable concern to both architectural and behavioral science 
investigations and studies. Therefore, it has been determined that spatial 
attributes, the sequence, location, relationships, shape, size, and detail of 
spaces have been shown to affect occupant behavior.
In recent years, many researchers have made the studies of the user’s 
behavior in a specific space - what they were feeling in a fixed space, and how 
they communicated with each other, and other similar concerns. Many of the 
problems they were trying to solve were to test the effectiveness of a specific 
area in a particular space. The essential components of research, where it began 
and where it led, consisted of observations of behavioral phenomena together 
with the development of hunches, ideas, and questions about the hows and
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whys of spatial behavior. A process and methodology of researching user 
behavior have been described as post occupancy evaluation which was critical in 
the process of investigation and in making a building performance evaluation.
This method was of considerable help as a means to evaluate the 
success or failure of an atrium design.
1. Direct Observation:
Zeisel mentions in his book, Inquiry by Design (1981), that observing 
behavior means systematically watching how people use their environment. This 
included individuals, pairs of people, small groups, and large groups. He used 
the observation method in the research of the children in a park to find answers 
to these questions: What did they do? How did their activities relate to one 
another spatially? And how did spatial relations affect participants? At the same 
time, as an observer of environmental behavior, he looked at how a physical 
environment supported or interfered with behaviors taking place within it. Of 
particular interest were the side effects that the setting had on relationships 
between individuals or groups.
Another investigator, anthropologist Edward Hall, created a classic 
description of how people behave in and use space, in his book, the Hidden 
Dimension (1966). It drew heavily on behavior observation in natural settings. 
His sensitive behavioral observations led him to discover the relationships 
between spatial dimensions and human communication. In his research on the
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effects spatial distance has on the proxemic behavior of persons, for instance, 
he carefully observes that how far and how close people stood to one another 
reflected their social or cultural relationship in a specific setting.
Social psychologist, John Zeisel, found that of behavioral activity 
observing traces was an exceptionally useful research tool than that produced 
valuable insights at the beginning of a project, tested hypotheses in the middle, 
and was a source of ideas and new concepts throughout. He defined it as 
“systematically looking at physical surroundings to find reflections of previous 
behavioral activity not produced in order to be measured by researchers.”^  
Because many of the physical traces provided rich impressions and were highly 
illustrative, observing them were a great help in improving the quality of the 
method. During the process of observing traces, the image quality of physical 
traces made it easy to generate hypotheses about causes, intents, and 
sequences which were the aim of the observations. Anyway, the researcher 
could not tell how tenable their hypotheses were from the traces alone, to 
accomplish that, they had to use other methods. Nonetheless, this is an 
unobstructive method that did not influence the behavior of a person or persons 
that caused the trace. In Zeisel’s research work, he emphasized that 
unobtrusiveness was particularly valuable when gathering data about 
respondents who were sensitive or when respondents had a stake in a certain 
answer.
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At the same time, Zeisel provided a good example of a school study which 
he completed by observing physical traces. Many traces have the advantage 
that they did not disappear quickly so that the researcher could record the data 
even when they were not present. During the measuring process to get data, 
the researcher took photographs, drew sketches, and made notations. All these 
methods were relatively inexpensive and were speedy techniques to complete 
the behavioral survey.
2. Participant Observation:
Direct observation and an accurate description of spatial behavior were 
important, and they are usually the first step in research, but definitely not wholly 
sufficient. There was a great deal more to be learned about the behavior of 
human beings, but the value one placed on such knowledge may conflict with 
other ideals. Such conflicts were the sources of ethical dilemmas for the 
researcher to determine.
In his book Research Methods in the Social and Behavioral Sciences 
(1985), Jones recommends participant observation as a better method which 
required the researcher to enter into the routine of the people or situation under 
study, usually for a rather extended period of time. In Jones' opinion, observing 
and systematically recording things that happened, informally or formally 
interviewing all those who might have information pertinent to the events under
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study, and gathering relevant auxiliary information were all parts of what was 
involved.
Zeisel also mentions participant observation as a method that allowed 
researchers to “get into” a setting: to understand the nuances that users of that 
particular setting felt. The personal feelings in such a situation may provide 
essential initial research insights for a study that could be elaborated on and 
revised. He gave an example on Jane Jacob's observation as a resident in New 
York's Green Village which was based largely on her use of participant 
observation in her book Death and Life o f Great American Cities (1961). Her 
perspective from this method enabled her to describe empathetically what it was 
like to live on a street where people looked out of their windows at passers-by, 
children playing on the sidewalk in view of neighbors and parents, and 
shopkeepers senre as news outlets and street guardians.
Henry Sanoff also believed participant observation was a good technique 
that was and continued to be the principal information-gathering technique in 
anthropology. He described that it was used by a single obsen/er who became a 
member of the group. It was necessary for the researchers that every aspect of 
the culture was observed and recorded. It was important that the participant 
observer followed the entire group rather than only the behavior of an individual. 
Anyway, since it was difficult for just one observer to participate in all roles in a 
group, obsen/ation should take place during a complete time cycle of the time 
period during which all activities occurred.
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There were several components of observation problems that the 
observer should investigate in order to improve the value of the systematic 
information gathering. The first, what may one need to know about people? 
Therefore, it was to fully document important information collected including: the 
number of persons, the amount of time observed, and the exact location of each 
person, and whether or not people collected in to groups. The second query 
was: what might one need to know about activities? To define the activity of the 
people is to discover the physical interactions between a person and an 
environmental cue. This cue, as a result, was the motive in the design while 
telling people what activities should have occurred in a space. The third query 
was: what might one need to know about the setting? Cues in the spatial design 
defined settings where activities or groups of activities should occur within 
physical boundaries. The fourth query was: what will one need to know about 
timing? The researcher should have observed each setting a number of times 
and observed at specific time intervals. The length of the time interval will 
depend on how the activity schedule of the building affected people's behavior.
Participant observation generally was practiced as a form of case study. 
It concentrated on an in-depth description and analysis of some phenomenon or 
set of phenomena. It was appropriate to use this method for a wide range of 
problems, especially when the meanings people used to define and interact with 
their environment were central issues.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
27
3. Interviewing:
Interviewing referred to a range of strategies for a more formal approach 
to ask questions ranging from informal, casual conversations to formal interviews 
and questionnaires. The participant observer usually had access to a wide 
range of human communications and settings.
2-3. Behavioral Observation Techniques
Behavioral observation was a valuable tool for researching people’s 
activities in a specific space, such as an enclosed interior like an atrium. As one 
looked at people doing things, the changes from time to time demonstrated that 
activities affected other activities while episodes took place. The relationship 
between the “object”, people and their physical settings, was a completely 
dynamic problem for observation in the selected atria for this study. In sum, 
observing user behavior in an empathetic and direct manner, dealt with a 
dynamic subject, and allowed observers spatial intrusiveness to be variable. For 
this investigation, there were several potential techniques of observing user 
behavior.
1. Data Form:
In planning an observational study, decisions needed to be made about 
the type of study that was desirable. Comparisons of different types of 
workplaces planned for the same activities were made. After deciding the nature
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of the study, other relevant observations and recordings were made according to 
each of the four components mentioned above.
During the process of observing, a data form was designed to record 
Information quickly and clearly, and was a great help to proceed with the study. 
The content of the form required a notation place for each setting together with 
the date, day of the week, time of day, and weather conditions. Sanoffs chart, 
based on the data sheets, compared the number of people or activities in each 
space over a period of time, and thus, provided a means to identity pattems of 
spatial uses for analysis.
2. Mapping:
To illustrate how people used spaces, behavioral maps of the setting were 
drawn. Sanoff used this method when he researched on a library. In making a 
behavioral map, he prepared the floor plan of the building. Numbers and 
behavior of people were indicated for each setting, suggesting the influence of 
object cues such as fumiture and equipment. Thus, tabulation was made from 
identifying the number of people using a space as compared with the number of 
people for which the space was designed.
By unobtrusively observing patrons using a downtown library, a team of 
three observers was able to summarize the behavioral actions of visitors to the 
main and lower levels during two successive days. They were stationed at fixed 
locations, systematically recording the patrons, their age and sex, and the
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patterns of their activities on each level. A considerable amount of observable 
information was recorded through these behavioral surveys. In this study, an 
activity setting data sheet was constructed to record desirable characteristics 
based on reported observations of the present setting.
Sanoff also made different behavioral maps to compare the number of 
people using a space for different times in the time cycle.
3. Counting:
Observing the physical traces yielded their full value only when their 
quantity was taken into account. In this case, it was necessary for one to know 
what was to be counted beforehand, and an preceded counting pads or 
checklists were to be arranged decoding to the designed location.
4. Tracking:
In Sanoffs opinion, tracking was an observation technique that 
concentrated on the space pattems of pedestrian users. Systematic tracking 
was essential to follow and record a subject’s movement. He concluded that the 
basic pattems of pedestrian activity were derived from tracking a large number of 
subjects in the selected spatial settings.
Transitions came from changes in the pedestrian trip from a given point of 
origin to a destination point. In addition to the geographic location of this track.
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the tracker should also have recorded any intermediate stops in the pedestrian’s 
movement path.
5. Photographs;
The camera provided insights that went unnoticed previously. While 
recording the visual aspects of behavior, photography gave much greater 
accuracy and more information about complex or brief events than could have 
been achieved from observations with written notes. Photographs were a great 
deal of help in improving the observational effectiveness of the study by 
providing considerable detail not othenvise achievable. The use of a camera 
was particularly effective in recording individual behavior in a specific place, and 
time.
The camera was also in helpful to show how people used spaces. Thus, 
it was used to record, analyze, and communicate visual features that contributed 
to the image of each selected environment.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
31
Endnotes:
1. Portman John, and Jonathan Bamett. The Aichitaet as Davelopar. New 
York: McGraw-Hillcompany, 1976, 58p.
2. Bednar, Michael J. The New Atrium. New York: McGraw-Hill Company, 
1986, 28p.
3. Whyte, William H. The Social Life of Small Urban Spaces. Washington 
D.C.: The Conservation Foundation, 1980, 33p.
4. Bednar, Michael J. The New Atrium. New York: McGraw-Hill Company, 
1986, 85p.
5. End, Henry. Interiors 2nd Book of Hotels. New York: Whitney Library of 
Design, 1978, 43p.
6. Riani, Paolo. John Portman. Washington D.C.: American Institute of 
Architects Press, 1978, 31p.
7. Hall, Edward Twitchell. The Hidden Dimension. Garden City, New York.: 
Doubleday, 1966, 108p.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
CHAPTER 3
RESEARCH METHODOLOGY
The purpose of this chapter was to provid procedures and methods for the 
systematic collection and analysis of information related to case studies of the 
atrium space experience.
Human need is at the base of all spaces, from single cells to entire cities. 
Designers responding to people, therefore, must provide environments 
conductive to human well being and must cater to people both 
anthropometrically and ergonomically. Large-scale groups and masses possess 
behavioral characteristics that should be understood and considered in the 
design process. Patronage, vision and confidence were all-important.^  As 
mentioned in the literature review, the higher the apparent architectural quality 
and interest of a space, the more stars it received in the evaluation form. 
Performance criteria used in evaluation were developed from goals and 
objectives that in themselves are derived from values held by individuals, groups, 
or organizations.
The problem undertaken in this study was to investigate the effectiveness
of the humanized space inside large- scale atrium spaces of two Las Vegas
32
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casino hotels and how the visitors used those spaces. And further, to determine 
the common essential components that comprised a successful atrium space. 
By measuring these components and comparative analysis, the relative success 
or failure of the atrium space of the two casino hotels selected for this study has 
determined when compared with an ideal model.
In Wol^ ang Preiser’s view, two main factors were connected to make 
people respond positively to a particular large scale open space: quality life and 
quantity life.^  Additionally, there were differences between the quantitative and 
qualitative aspects of space performance when analyzed with respective 
performance measures. Quality of life was broadly defined as an individual's 
happiness or satisfaction with life and environment in a setting. These include 
needs and desires, aspirations, lifestyle, preferences, and other tangible and 
intangible factors that determined an overall feeling of well being
Qualitative experiential factors were recorded such as scale, color, 
texture, show attraction, planting pattern, surface material, and types of water 
features. These variables affected user’s behavior in various degrees on the 
user’s behavior, understanding, interest, and emotions to a specific open space.
By contrast, the quantitative factors of a particular design consisted of the 
plan form, shape, and the relative size of visual elements and their sequential 
relationship. These aspects of user behavior were recorded as distance, 
frequency, duration, population, occupancy, and time occurrence.
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In William Whyte’s research for his book, The Social Life of Small Urban 
Spaces, a list of positive and negative components which related to the 
effectiveness of atrium space and the impact of the user’s experience in this kind 
of space has been listed as follows.
•Positive and Negative Factors:
1. Social & Cultural Components:
1. With “X" Factors Without Any “X” Factors
2. Suitable Social Distance Too Tight or Too Loose Social 
Distance
3. Moderate Linear Sitting Space Too Little or Too Much Linear 
Sitting Space
4. Environment With Some Food Service Without any Food Service
5. With Retailing Areas Without Retailing Area
6. Stimuli of Objects, Persons or 
Performance Entertainment
Undesirable Objects and Persons 
Seems Boring
7. Considerate for the Handicapped 
Access
Inconvenience for the Handicapped 
Access
8. Humanized Large Scale Large Scale Space Without Any 
Humanized Space
2. Environmental Components:
1. With “X" Factors Without Any “X” Factors
2. Pleasant Interior Natural Environment Without Any Natural Things
3. High Air Quality Low Air Quality
4. Comfortable Temperature Too High or Too Low Temperature
5. Suitable Noise Excessive Noise
6. Feeling Safe Under Shading Unsafe Feeling
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1. With “X" Factors Without Any “X" Factors
2. Visual Transparency Which Can Allow 
for People Watching People
Enclosed Space Which blocks 
Visual Contacts between persons
3. Easy Pedestrian Flow Too Crowded to Make an Easy 
Pedestrian Flow
4. Toilet Clearly Identified Visually Toilet Can Not Be Identified Without 
Verbal Inquiry
5. Clear Entrance Identify Difficult to Identify the Entrance
6. Effective Capacity Too Big or Too Small in Size for the 
Number of the Users
7. Sense of Place Within the Particular 
Urban Space Context
No Sense of Place within the 
Particular Urban Space Context
8. Periodically Maintained Not Periodically Maintenance
9. Humanized Large Scale Large Scale Space Without Any 
Smaller, More Humanized Spaces
3-1. Hypothesis
From the foregoing discussion, a hypothesis was developed. The 
hypothesis was that atrium type hotels, which are designed to incorporate a 
greater number of humanizing elements or components connected with the 
atrium space, would result in a more user friendly space and attract greater 
visitor use during both peak and off-peak periods.
The null hypothesis, therefore, would state that a lesser number of 
humanizing components or elements connected with the atrium space found in a 
selected Las Vegas casino resort hotel would result in an equal or greater 
utilization of the atrium space when compared with a hotel which had 
incorporated a greater number of humanizing elements or components.
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3-2. Research Approaches 
In large scale, interior open space, the user is a comparatively small 
object within it. Yet, their surrounding environment should have served them. 
The atrium space should have been designed to make this type of space more 
responsive to human values.
Since the research objectives of this study were to investigate the actual 
effectiveness of the humanizing quality in these large scale public spaces, the 
following methods were developed with the goal of observing how a user sees, 
perceives, feels, and reacts to his or her surroundings settings in atrium spaces.
3-2-1. Methods Utilized for the Investigation of the Relationship 
between Humanizing Qualities in Large Scale Public Spaces
1. Analysis of Basic Functions;
The first method was to analyze the basic function, circulation, and the 
types of the actual spaces by on-site visitations to the two resort casino hotels. 
The main purpose of this method was to identify the particular space visited by 
users and define the boundary of the atrium area in the hotel design.
2. Conceptual Ideal Model:
A conceptual model was constructed to consider the related components 
of an experience in a specific theme setting. The user was viewed as a 
behaviorally functioning organism, and the study of what people did and how
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they used the space was stressed. The designed environment affected the user, 
and at the same time, user’s behavior affected their surrounding environment.
As a general concept, the humanizing quality and quantity in atrium 
spaces incorporated certain objective and subjective information. With the 
emphasis on the user’s response to the atrium space, three dimensions were 
considered important factors: social, cultural, and perceptual. Each factor 
included criteria that ranged from objective to subjective dimensions. The 
conceptual model represented these dimensional aspects for the evaluation of 
the two atrium spaces investigated - diagram below. See figure 3.
Figure 3 Conceptual Model of Life in Atrium Space
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The quality and quantity of atrium space experience involved the 
relationship between the three elements represented by the model.
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3. Quality Index Listed:
From all the previously listed positive and negative factors, a general 
expression of the user’s experience was evaluated. The space quality index 
ratings, based on the informed opinions of staff and architects, provided 
rudimentary information about human preferences for a particular atrium space. 
A list of humanizing qualities ranging from 0 (least) to 100 (greatest) was rated 
by each respondent.
Table 1 EQ Calculating Method
Elements Relative Importance x Rating = EQ Points
1 .“X" Factor
2. Social Distance
3. Sitting Space
4. Food Service
5. Retailing
6. Stimuli of Objects
7. Handicapped
8. Scale or Lack of Scale
9. Interior Natural Environment
10. Maintenance
11. Temperature & Humidity
12. Noise
13. Pedestrian Flow
14. Ease of Access
15. Effective Capacity
16. Sense of Place within the Particular 
Urban Space Context
100.00
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4. Making the Attribute Discrimination Scale:
Table 2 Positive & Negative Factors
1. “X” Factors:
Clarity : : : : : : : :  Ambiguity
Attracting : : : : : : : : Boring
Like : : : : : : : :  Dislike
2. Social & Cultural Elements:
• Social Distance:
Tense : : : : : : : :  Relax
Intimate : : : : : : : : Distant
Individually : : : : : : : : ___  Universality
Austere   Sensuous
3. Environmental Elements:
• Sitting Space:
Formal ___: : : : :__ : : Informal
Roughness : :__ :___ :__ :__ :___ :__:___  Smoothness
Individually : : : : : : : : Universality
High : : : : : : ___ : Low
Large ___:__ : : : : : : ___:___ Small
Hard : : : : : : : :  Soft
4. Perceptual Elements:
• Interior Natural Environment:
Openness : : : : : : : : ___  Closeness
to Sky to Sky
Stimulating ___;___ : : : :__ :___ :___:__  Sedative
Calm ___: : : : : : : :  Violent
Satisfaction________ :__ : : : : : : ___ Frustrated
Like ___:___ :__: : : : :___:__  Dislike
Crowded : : : : : : : :  Relax
Static ___:___ : : : : :____:___:__  Dynamic
• Food Service:
Simplicity : : : : :__ :____:___:__  Complexity
Ambiguity : :__ : :__ :____:__:___  Clarity
Connected ___: :____:__ : : : :___  Separated
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•Pedestrian Flow: 
Ordered 
Static 
Fluent 
Uniform
•Retailing:
Shared
Ambiguity
Unity
•Ease of Access: 
Unity 
Peaceful 
Ordered 
Tense 
Ambiguity
•Stimuli o f Object, Persons or Performance Entertainment:
Stimulative __ : : : : : : : : __
Harmony : : : : : : : :
Interested __ :__ :__ :__ :___:______  :__
Novel : : : : : : :___ :__
Like : : : : : : : : __
Changeable : :___: : : : : : __
Tense __ :__ :___ :___:__ :___:___:___:__
•Effective Capacity:
Suitable __ : : : : : : ___;___:__
Peaceful : : : : : :___ :__ :__
High : : : :__ : :___:__
Density
•Sense of Place within the Particular Urban Space Context:
Interested :___ : :___:__ :
Novel ___: : : : : : : : __
Humanized : : : : : : : ___ :__
•Handicapped Access:
Convenience :___ : : : :___:__ :__
Considered ___: : :___:__ : : : :
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Disordered
Dynamic
Obstructed
Divergent
Disconnected
Clarity
Variety
Variety
Disruptive
Disordered
Relax
Clarity
Sedative
Discord
Boredom
Common
Dislike
Stationery
Relax
Unsuitable 
Disruptive 
Low Density
Uninterested 
Common 
Large Scale
Inconvenience
Ignored
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•Maintenance:
Thoughtful
Formal
Exhilarated
•Undesirable Peoples:
Normal __
Frequently __
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Unthoughtful
Informal
Depressed
Strange
Infrequently
3-2-2. Method of data collection
1. Survey questionnaires:
A set of survey data was collected to find out what went on in people's 
mind in terms of how they felt about the two particular atrium spaces they had 
used. The guidelines to construct the questions for the preference evaluation 
came from the several sources. Researcher Micheal Patton focused on 
qualitative methods. He expressed, "When one examines and judges 
accomplishments and effectiveness, one is engaged in evaluation."^ This type of 
evaluation consisted of in-depth, open-minded interviews. All the persons 
surveyed were subjected to the same questions in the exact same settings. This 
meant it was easy to identify the trends of their preferences for each element in 
the two major open spaces investigated. This type of inquiry was what made the 
qualitative analysis distinct from the quantitative analysis. It did not require the 
persons surveyed to force their feelings, opinions, and knowledge into the 
various categories developed by the investigator.
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The set of questions was derived from the sequence of the user’s route 
from the exterior to the entrance and into a specific interior space. They were of 
a type of phenomenoogica inquiries and naturallistic approaches to inductively 
understand human experience in context-specific special settings. Paradigms 
were embedded in the socialization of adherents and partitions to tell what was 
Important, legitimate, and reasonable. To investigate their feelings inside the two 
atrium spaces, all the related humanizing elements such as settings, attractions, 
activities and especially function phenomena were incorporated into various 
questions. They were processed to make the thinking process logical and 
sequential in the hope of capturing the users’ space experience. The questions 
also were based on methodological literature and the investigator’s experience.
The questionnaire and scaling forms contained all the questions 
connected with the effectiveness of humanized space in a large-scale interior 
spaces. The entire questionnaires are included in appendixes VIII. They were 
mainly solicited from knowledgeable architects, management or staff of the two 
hotels, and their users as well as from architecture students.
A procedure to determine the importance of each element in the design of 
the two atria was determined by using the paired comparison method. This was 
another type of questionnaire to evaluate the priority humanizing elements in 
large-scale open spaces. The entire questionnaire is located in appendix VIII. 
All these elements were compared with each other, each answer was assigned a 
scaling number, and then the order was calculated. The actual answers by
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users were used in calculating the complicated relationships between these 
factors, then the order of the importance defined by the program, see appendix 
IX. The elements were summarized as follows.
• List of the elements;
1. Social Distance:
2. Sitting Space:
3. Interior Natural Environment:
4. Food Service:
5. Pedestrian Flow:
6. Retailing:
7. Ease of Access:
8. Stimuli of Object, Persons or Performance Entertainment:
9. Effective Capacity:
10. Sense of Place within the Particular Urban Space Context:
11. Handicapped Access:
12. Maintenance:
According to the method mentioned above, the comparison scaling 
questionnaire form was arranged to the types shown in Table 3.
Table 3 Comparison Method 
F Matrix for 12 Statements Made by 8 Individuals
1 2 3 4 5 6 7 8 9 10 11 12
1
2
3
4
5
6
7
8
9
10
11
12
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This matrix gives the frequency with which each column stimulus was 
judged more favorably than the row stimulus.
In summary, all the survey data were quantified and calculated to 
determine the eventual results. The entire computing programs used to 
calculate the results are shown in appendix IX.
2. Participant Observation:
Observation was the most enjoyable of any of the methods in 
environmental behavior research, due to the fact that every person enjoys 
watching other humans. Patton mentioned the strategy of participant 
observation as “an omnibus field strategy in that it simultaneously combines 
document analysis, inten/iewing of respondents and informants, direct 
participation and observation, and introspection." (Denzin, 1978b: 183)® 
Observing users' behavior meant systematically watching how the people used 
their surrounding environments. Also, it involved investigating whether the 
designed space facilitates the use of the visitors and how effective it was. From 
Patton’s point of view, “To understand fully the complexities of many situations, 
direct participation in and observation of the phenomenon of interest may be the 
best research method."®
The qualitative inquiry methods mentioned above promoted empathy and 
gave the researcher an empirical basis for describing the perspectives of others 
while also legitimately reporting the actual feelings, perceptions, experiences and
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insights as part of the data. But this method still had some limitations because 
the observer could not guarantee that all the happenings and other phenomena 
were observed and recorded accurately. Therefore, the data collected should 
have been sufficiently descriptive in both depth and detail.
In this study, participant observation was adopted according to the 
characteristics of the specific settings. During the entire process of observation, 
the researcher blended with the crowd and shared as intimately as possible in 
the life and activities within the two open spaces under study. This meant that 
the evaluator not only saw what was happening but also felt what it was like to 
be a part of the setting.
It should be perfectly obvious that any observation covered a particular 
slice in time and can never cover the full history of an environment. In this study, 
a specific time scale of observations was selected for the peak hours and off- 
peak hours. The observer recorded the traces and frequencies of how people 
behaved in different days, including peak hours and off-peak hours in the 
selected research sites, while being a participant observer. To accurately show 
how users were using the different areas in the selected spaces from time to 
time, the following procedures were used to collect data during the process of 
participant observation.
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• Counting:
Counting was a basic, direct method to investigate the number of the 
visitors using a specific space within a definite period of time during both peak 
hours and off-peak hours.
Application #1: The capacity of a particular area in connection with the 
humanized space.
Application #2: A comparison of the rate of the flow of users arriving at the 
particular entrance to a space during a certain time cycle (unit: person/minute). 
In other words, the frequency of the users arrival to the space.
Application #3: Time recordings of sampled users in a special area.
• Mapping:
The mapping technique consisted of the following two types:
(1) Behavioral Map:
The recording compared how the people behaved between more 
humanized spaces and large open space in the atrium spaces. The size of the 
group was designed on the plan - where there was a large number of people and 
where the number of the visitors was pretty small.
(2) Flow mapping:
The flow of the number of users on the paths was recorded and showed 
which direction they were heading. The flow plan told which space in the atrium 
is more attractive to the visitors.
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• Tracking:
Tracking was another important method to determine where the user was 
heading and what attracted them the most. To see where and what they really 
wanted was a valuable information for the behavior analysis.
• Photography:
Photography was used throughout the investigation process because of 
its accuracy and illustrative visual quality. It was used to analyze, record and 
communicate visual features that showed how the visitors used and behaved in 
the atrium space. Based on particular research needs, the photographs also 
were used as supporting explanatory data.
3-3. The Observation Method Procedures
The procedures of the observation method helped to avoid some 
unnecessary bias by the researcher in the actual study. The main steps of the 
observation procedures for the major open spaces of the Luxor and Sam’s Town 
resort casino hotels are listed as follows.
•Steps of Researching:
1. Site analysis to determine the essential functional components in the 
space;
2. Comparison of actual number of functional components in the selected
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hotels;
3. A survey of the hotels, with or without the use of the imagery of the 
atria;
4. Determine the design intent for observations of actual use.
•Detail;
1. A survey of public relations personnel and marketing literature of the 
hotel was compiled;
2. An interview with survey the architect and/or designer to determine the 
intent of the use of the atrium for each hotel;
3. Comparisons were made to determine the effectiveness of the design 
and the use of the atria. This included these procedures;
a. Tabulate and rank the presence of essential design 
components In each hotel;
b. Compare and evaluate the actual use of the atria with the 
design intent;
c. Compile the percentage of persons using each atrium with the 
maximum number of possible users during the peak period;
d. Determine the extent or related importance of the atrium image 
as a percentage of the hotels marketing or public relations 
department assessment with the actual presence of
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communications media (TV. newspaper ads, brochures and 
pamphlet, mail).
•  Visual Identity;
1. Complete an interview sunrey of advertising agencies or departments 
from the hotel manager or staff;
2. Survey the marketing brochures or pamphlets that contained projected 
uses of the atria.
3-4. Compiling and Analyzing the Data
The observations of the user’s behavior in the atrium spaces were 
conducted during April, 1996 and March 1997. Both the peak hours and off- 
peak hours during weekdays and weekends were the time frames for the 
observations in order to avoid the errors inherent in making generalizations. The 
time to conduct observations occurred during morning, aftemoon, and evening 
periods.
Once questionnaires had been completed and retumed to researchers, 
responses were converted to numerical values so that they could be tabulated 
and analyzed. The results of the survey and observation data were analyzed by 
statistical methods. Thus, the data compiling process began with the 
assignment of numbers to all possible answers to each survey question, 
irrespective of whether it was designed to yield a fixed response or an open-
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ended free response. The second step in the analysis process was that of 
tabulating data, which involved counting the numbers of answers to each 
question given by survey respondents.
A diagrammatic model showing possible relationships between these 
variables was used to guide the analysis. All the data collected between the two 
resort casino hotels were compared. The process is diagrammed below.
Figure 4 The Data Gathering Process
ObssvaLioiï
DaU
Management
QuesÜonnair
Bala
Visitor
Questionnair
D'ît.3
Luxor 
I ) SaiTi’s Town
During the above different process of the data collection, the interview to 
management staff of the two hotels was not accomplished. The researcher tried 
to contact with them from February to April in 1996, but got no answer. After the 
tabulating other interviewee's responses to questions, examining relationships 
between study variables, and conducting statistical tests of significance, the 
findings, and limitations of the data could be interpreted. In summery, all the 
approaches to theory and research in this chapter used both qualitative and 
quantitative methods. Yet, they varied considerably in their conceptualizations of
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what was important to ask and what was considered in elucidating and 
understanding the quality of the two atrium spaces investigated.
3-5. Reliability of Research Method and Data Collection
The use of qualitative data raises issues that question the reliability of the 
research.
Firstly, the distinct possibility of researcher bias was a weakness 
throughout the research methodology. To avoid or minimize bias, the exact 
wording and sequence of questions were determined in advance and the 
collection of data was structured prior for the interviews. All respondents were 
asked the same basic questions in the same order, thus increasing comparability 
of responses. Questions were worked in a completely open-ended format.
Secondly, the adequacy of sampling was another factor in the research. 
The sample size was limited by the time and resources for the study. To avoid 
the bias. Interviewees were randomly selected from among local residents, 
visitors, and designers.
Thirdly, the credibility of the findings and conclusions relied on the pre­
structured. To reduce meaningless numbers, a limited number of selection for 
the interviewees were listed.
In summary, the qualitative research was a good means for the architect 
to obtain the facts and gather collective preferences about the users.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
52
Endnotes:
1. Farmer, Ben , and Hentie Louw. Companion to Contemporary 
Architectural Thought. Routledge Publisher, 1993, 33p.
2. Preiser, Wolfgang F. E. Post-Occupancy Evaluation. New York: Van 
Nostrand Reinhold Company, 1988, 36p.
3. Cutter, Susan L. Rating Places: A Geographer's View on Quality o f Life.
Pennsylvania: Commercial Printing Inc., 1985, Ip.
4. Patton, Michael Quinn. Qualitative Evaluation and Research Methods.
Newbury Park: Sage Publications Inc., 1990, 11p.
5. Patton, Michael Quinn. Qualitative Evaluation and Research Mediods.
Newbury Park: Sage Publications Inc., 1990, 25p.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
CHAPTER4
DATA COLLECTION AND ANALYSIS
The purpose of research objective was to analyze related humanizing 
components and compare their effectiveness for the visitors in two different types 
of atrium spaces in Las Vegas resort casino hotels. Whether or not they helped 
to attract more people there and increase their stay was also analyzed.
The criteria for selecting the hotels for the case studies were:
(1)Type:
The selected hotels which contained a public atrium space were from the 
large member of resort casino hotels in Las Vegas. They were selected for their 
promise to attract more people to their interior spaces in order to increase the 
length of their stay and, as a result, make the entire hotel building more dynamic 
and attractive;
(2) Location:
One casino hotel - the Luxor - was located on the Las Vegas “Strip” at 
Tropicana Avenue, adjacent to the Excalibur Hotel-Casino. The other hotel
53
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selected - Sam’s Town - was located on Boulder Highway which had become 
known as the westem “Strip”. Other Casino Resort Hotels on the “Strip” which 
had an atrium space were the Mirage and the Flamingo Hilton. These were not 
selected because they were not fit the description of traditional atria for 
completing enclosed public access.
(3) Age:
All the atrium spaces in the Casino Resort Hotels mentioned above were 
built during the past ten years.
(4) Concentration:
This research concentrated on the style of the selected atria which was 
shared and perceived from most of the guest rooms. A further review of the 
function analysis of the Luxor and Sam’s Town atria seemed to provide a better 
comparison to study from the four potential hotel atria.
(5) Function Circulation:
The Luxor Hotel-Casino, located on the well-known Las Vegas “Strip”, 
was built by Circus Circus Enterprise Inc., and was named after the Egyptian city 
in upper Egypt. Inside the 30-story, pyramid-shaped hotel were reproductions of 
artifacts from the original Luxor and Kamak Temples. Throughout the pyramid, 
artists painstakingly painted authentic copies of hieroglyphics found in the Valley
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of the King and Valley of the Queens. The astonishing central atrium contained 
29 million cubic feet of space which soared to the apex of the pyramid.
At the Sam’s Town Resort casino hotel, the large park atrium was as a 
later addition. Although the scales of the two spaces were to an extent different, 
the aim of the atria constructions were both to attract more visitors to improve the 
hotel profit as much as possible. During the research, data were based on the 
percent rate of every factor. A comparative analysis follows and is tabulated on 
Table 4.
Table 4 Comparative Functions in the Atrium Space of the Luxor and Sam’s
Town Casino Resort Hotels
Surrounding
Functions
Luxor Sam’s Town
Area 29 million cubic feet 
417,316 sq. Ft.
25,000 sq. Ft.
Style of the Atrium Central Adjacent
Stories 30 9
Height 350 ft. 137 ft.
Guest Rooms 2,526 (including 14 suites) 650 (including 33 suites)
Attractions Attraction Information Laser and Water Show
Guest Service and Information Mystic Fall Park
River Nile Tour Hotel Check-in
SEGA Virtuland Arcade Looking Back Photo
King Tufs Tomb & Museum
Pharaoh’s Theater/Showroom
Shopping Scarab Shop Logo Shop
Park Avenue Shop Diamond Lies Coffee 
Shop
Jewels of the Nile Nevada Territory General 
Store
Amazing Photos
Innerspace
Logo Shop
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The Source Museum 
Museum Shop
Showroom Outpost
Restaurant / 
Lounges
Manhattan Buffet Winchester Bar
Millennium High Energy 
Cafe
Final Score Sports Bar
Millennium Bar Papamios Italian 
Restaurant
Papyrus Ram's Head Bar
Swensen’s Billy Bob's Steak House 
& Saloon
Tufs Hut Chuckwacon Food Court
Pyramid Cafe Smokey Joe’s Cafe & 
Market
Nile Dell Billy Joe’s Bar
Isis Roxy’s Saloon
Sacred Sea Room Mary’s Dinner
Oasis Terrace / Pool Bar The Great Buffet
Anteroom Lounge Midnight Bar
Obelisk Bar Stagecoach Bar
Race & Sports Book Round-up Bar
Calamity Jane’s Ice 
Cream Parlour
Facilities Toilet Toilet
Elevators Elevators
Handicap Access Handicap Access
Telephone Telephone
Carson City Searchlight
Banquet & Meeting
Gaming Race & Sports Book Westem Emporium
Keno Custom Leather
Keno
Bingo
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4-1. Analysis of Humanizing Elements in Large Open Atrium Space 
In this section, humanizing elements which had an effect on the users' 
activities in large scale atria have been investigated and are presented in the 
discussion that follows.
4-1-1. Humanizing Elements in the Atriumof Sam’s Town 
At Sam’s Town Hotel & Gambling Hall in Las Vegas, old-fashioned 
hospitality met 24-hour action and non-stop fun in a New West Style 
atmosphere. The centerpiece of the all-new Sam’s Town was a dynamic, 25,000 
sq. ft. indoor themed atrium, complete with trees, a rushing waterfall, meandering 
footpaths, a creek and even an indoor mountain. The atrium park was home to 
the exhilarating new “Sunset Stampede,” a state-of -the-art laser light and sound 
spectacular that must be seen to be believed.
There were some seats along the access paths which could be seen as 
humanizing elements inside the nine-story high space. A wooden kiosk called 
the Bandstand and a circular bar (Ram’s Head Bar) were other humanized sub­
spaces within the atrium space. Besides, the natural settings, puppets, and 
patio of the Italian restaurant were other humanizing components which gave the 
users spaces for communication.
The hotel charged more for the guest rooms having a view of the atrium 
park. That shows the somewhat effectiveness of a well-designed atrium space. 
The accommodation prices during weekdays, weekends and holidays have been 
listed in Table 5 as follows.
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Table 5 Individual Room Rate: Sam's Town
Price Sun.- Thus. Fri. & Sat. Holidays
Indoor Park View $50.00 $80.00 $90.00
Mountain View $50.00 $75.00 $80.00
4-1-2. Humanizing Elements in the Atrium Space of the Luxor 
The Luxor’s atrium was the world’s largest, measuring 29 million cubic 
feet. Nine Boeing 747 airplanes could fit comfortably in the Luxor’s atrium. 
There were altogether over 1,200 palm trees both inside and outside the atrium 
space that made up the interior landscape for the hotel’s most dynamic areas. 
Surrounding the interior edge of the space, the Luxor’s Nile River flowed as an 
attractive entertainment making the entire space more dynamic.
All of the corridors outside the hotel rooms faced the large atrium space. 
There were no rooms facing directly to the open space. Therefore, there were 
no price comparisons of room rates to demonstrate the cost effectiveness of a 
room location difference for those room having direct exposure to the atrium. 
The humanizing spaces and elements inside the large public atrium consisted of 
seats for the visitors, small scale city buildings, theaters, shops, and food 
facilities.
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4-2. Questionnaire Data on the User Behavior within the Two Atria of Casino
Resort Hotels
4-2-1. Humanizing Components in the Major Open 
Spaces of the Two Hotels
The raw numerical responses of each question for the various user 
groups required some interpretation. The data were processed in two ways: 1) 
to determine the relative design success incorporating humanizing elements 
between the two major atria spaces; 2) to determine the ranking of each atrium 
space derived from the scaling questionnaire. All the respondents were selected 
among the visitors, local residents, and designers. The same questions were 
answered by each of the respondents. The specific questions are contained in 
the scaling questionnaire which is located in appendix VIII. Each question was 
evaluated in sequential order and based on the 63 responses from the user 
groups.
1. In which major open spaces do you experience an unique environment 
not predicted from an exterior view?
Evaluation:
Sixty-three percent of the respondents indicated that the Luxor was more 
distinct than Sam's Town. The distribution point of the Luxor was about 1.5 
points higher than that of Sam’s Town. This showed that the “x” factor of the 
Luxor was its greater legibility which was more easily grasped by the users. 
From this first impression which forecast a major interior space, the unique
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geometric shape of the Luxor was more successful. For the Sam's Town casino 
resort, the sloped glass roof also gave hint of a large interior space, but it needs 
a stronger profile to indicate its uniqueness when compared with the Luxor.
2. Which of these major open spaces made you feel more excited when 
you first entered the space?
Evaluation:
This question showed the architectural attraction between the major open 
spaces studied and their surrounding spaces. From the responses received, 
74% of the respondents thought that the Luxor was more exciting than Sam’s 
Town. There was one point of difference on the scaling comparison. From the 
interview with some of the responses, most answers were “the Luxor has a 
larger scale space which gives the first comer a big surprise.” Actually, the open 
space in the Luxor was the world’s largest atrium space and it held a variety of 
attractions and activities. However, in Sam’s Town, the scale of the atrium 
space was as amazing as that of the Luxor. Additionally, all the humanized 
architectural settings and elements provided an indirect way for people to see 
from any viewpoint.
3. Do you think the size of these two major open spaces is too big or too
small?
Evaluation:
According to the responses of the subjects, 64% of them agreed that the 
dimension of Sam’s Town was more suitable than that of the Luxor. From the
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rating scale, the Luxor was deemed a little bit too big. Thus, it seemed 
appropriate to make the suggestion to increase the number of humanized 
spaces within the large atrium space which could help users feel more 
comfortable in smaller settings.
4. Estimating the length of time you would spend in the major open 
spaces of the Luxor and Sam’s Town.
Evaluation:
Sixty-two percent of the subjects estimated that they would stay longer in 
Sam’s Town than in Luxor. The mean for Sam’s Town was 7.2 whereas Luxor 
was 6.5. There was no major difference between them. Therefore, the comfort 
level of the two spaces was considered to have been similar.
5. Is there enough natural light for you to enjoy inside these major open 
spaces?
Evaluation:
There were 75.4% respondents who thought the natural light in Sam’s 
Town has was sufficient that the natural light in the Luxor. This was due to the 
large surface skylight on the ceiling of the space in Sam’s Town. Whereas in the 
Luxor, most of the interior light comes from an artificial lighting system.
6. Are there sufficient sitting spaces inside these major open spaces?
Evaluation:
Seventy-one percent of the respondents thought that the sittable spaces 
In the atrium of Sam’s Town were more sufficient than those in the Luxor.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
62
7. Estimate the quality of water features or other special factors or 
attractions in these major open spaces.
Evaluation:
Sixty-three percent of people preferred the quality of water features in 
Sam’s Town than in the Luxor. “I like the big interior garden in Sam’s Town 
pretty much especially because of the water and laser show...,” was the typical 
comment of the interviewees. The mean response of Sam's Town in water 
quality was 8.1, whereas the Luxor was 5.6.
8. Are the major open spaces good for you to meet or talk to other 
persons?
Evaluation:
Sixty-one percent of the respondents agreed that they felt more 
comfortable to talk to other persons in Sam’s Town than in the Luxor. The mean 
response for Sam’s Town was 8.1 whereas the Luxor is 6.9. This meant that the 
social distance inside the atrium space in Sam's Town was more favorable than 
that of the Luxor.
9. Did you find the water and laser show in Sam's Town or the Nile water 
tour in the Luxor is more attractive?
Evaluation:
Sixty-seven percent of the interviewees were thought that they enjoyed 
the water and laser show in Sam’s Town more than the Nile water tour in the 
Luxor. The mean response for the Sam’s Town was 8.9 whereas Luxor received 
a score of 7.2. This comprised another humanizing factor within the atrium 
spaces to provide for user’s enjoyment and entertainment.
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10. Which food services in the major open spaces of Luxor and Sam’s 
Town do you find to be most attractive?
Evaluation;
There were sixty-two percent of the respondents who preferred the food 
services in Sam’s Town to the Luxor. The mean score for Sam’s Town was 7.8, 
whereas the Luxor received a mean of 6.1. This question relates to another 
factor in keeping users within a specific area while they enjoyed their food.
11. Are there interesting transitional zones between these major open 
spaces and their main gaming areas?
Evaluation:
Fifty-nine percent of the respondents deemed the transitional zones in the 
Luxor was more interesting than those of the Sam’s Town. However, the 
difference was not significant when compared with other items. This somewhat 
supported the opinion that most respondents found the entrance o f the Sam's 
Town’s atrium to have been more interesting.
12. Which shopping areas in or adjacent to the major open space of the 
Luxor and Sam’s Town do you prefer?
Evaluation:
Sixty-nine percent of the visitors enjoyed more in the shopping area in the 
Luxor more than in Sam’s Town. The mean for the Luxor was 6.9, whereas 
Sam’s Town received a mean of 6.1. This showed the extent of interest of the 
respondents had toward providing a specific shopping area where users could 
shop while remaining in the atrium space.
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13. Within these major spaces, how much do you enjoy the kiosks in 
Sam’s Town or the small scale buildings in the Luxor?
Evaluation:
Fifty-four of the respondents enjoyed the kiosk in the atrium of Sam’s 
Town more than the small scale buildings in the Luxor. The mean for Sam’s 
Town is 7.3, whereas the mean for the Luxor was 7.1. It can be seen that the 
difference of the people’s preference for this humanizing factor found at Sam’s 
Town was not significant.
14. How much do you find the spontaneous activities and events in the 
two atrium spaces such as: musicians, animatronics or puppets, animal or 
humans performance, photo shows, water and laser show?
Evaluation:
The number of persons who preferred the activities in the Luxor was 
exactly the same that for Sam’s Town. Although the mean of the Luxor was 
slightly higher than that for Sam’s Town, the difference was not significant. This 
meant that the spontaneous events held within the two atria were quite similar.
15. Comparing between the activities and events in these two large open 
spaces, which one do you think is more interesting to you?
Evaluation:
No significant differences for the events within the two atria were received. 
The percent of the people who enjoyed the activities more in the Luxor was fifty- 
three with a mean of 8.1 which was slightly higher than that for Sam’s Town 
which was a 7.9. This slight difference could be neglected when compared with 
the difference found for other components.
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16. Comparing the major open spaces of the Luxor and Sam’s Town, 
which one do you think is the most successful?
Evaluation:
This was an overall question. From the responses of all the humanizing 
factors, 54% of them thought that Sam’s Town had a more successful atrium 
than that of the Luxor. The mean score from the respondents was 8.2 for Sam’s 
Town and 7.8 for the Luxor. This mild difference seems to support the fact that 
the successfulness of the Luxor atrium could be improved by adding more 
humanized spaces for the user's enjoyment. However, the difference in the 
mean was not significant.
4-2-2. Summary of User Opinion
Overall, the results of the questions can be showed in the following 
tabulates received from the questionnaire results.
Figure 5 Results of Rating Scale
A ’ 40 ISam'sTowni 
ILuxor
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
The average points of the results are showed in the following Figure 6.
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Figure 6 Points Results
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Based on the answers of first fifteen questions from questionnaire I, the 
Sam’s Town casino hotel generally received a slightly higher rating. This also 
indicated higher humanizing elements. From the last question, respondents 
slightly preferred the atrium space in Sam’s Town very slightly over the atrium of 
the Luxor. This was fairly consistent with the previous results for responses 
evaluating individual humanizing factors for the two atria.
4-2-3. Rank Order of Various Humanizing Elements in 
the Atria of Two Resort Casino Hotels 
The twelve evaluated humanized elements which related to the quality of 
the user’s visit in the atrium spaces of the casino hotels were contained in the
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comparison scaling questionnaire. However, to investigate the actual 
importance of each humanizing factor and how they affected the visitors’ 
respondents to these major open spaces, a rating scale questionnaire was 
developed by the researcher. The entire questionnaire may be found in 
appendix VIII.
Here is the tabulated results from the 63 respondents.
The relative order of importance received for various humanizing 
elements found in the atrium spaces of the two casino hotels has been compiled 
for the bar chart shown in Figure 7 below.
Figure 7 Relative Importance of Humanizing Elements: Luxor and Sam’s Town
Sente of Conlaxt 
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Capacity 
Small Scale Element 
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Natural Elementt
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To avoid the bias of the equivalent quantity value from the chart, another 
questionnaire was required to check the correctness of the previous results. The
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individual respondents was requested to register an opinion related to the 
relative merit of the individual human factors. The three possible were: (1) The 
initial variable is more important than variables two; (2) It is less important; (3) 
They are equal. The procedure was continued until each variable was evaluated 
and the numerical values were adjusted to conform with the individual decisions. 
The whole process was processed with the use of program in appendix IV.
The order of the importance of the elements calculated by the program 
was roughly the same as that of the previous method.
4-3. Collected Observation Data on the User Behavior in Two Selected Resort
Casino Hotels
A systematic observation was conducted to investigate the behavior of the 
user’s reaction to smaller, more humanized sub-spaces compared to the larger 
scale of spaces.
4-3-1. Participant Observation Data in the Luxor
The observation locations were at the main entrance of the atrium space 
and at the back part of the space.
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Table 6 Amount of Sittable Space: Luxor
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1. Luxor IMAX Theater 350 23.6%
2. Luxor Live 350 23.6%
3. Millennium Restaurant and Bar 146 9.9%
4. Swenson’s Ice Cream 40 728 2.7% 49.2%
5. Manhattan Buffet 360 24.3%
6. Papyrus Restaurant 182 12.3%
7. Tut’s Hut (shop) 25 1.7%
8. Access Routes 28 1.9%
Total 1481 100%
Table 7 below shows that seats related to food services in Luxor occupied 
the highest percentage of the whole major space.
Table 7 Sitting Space - Atrium Space Use: Luxor 
Average number of persons seated 
(Including both daytime and night time on weekdays and weekends)
1. Luxor IMAX Theater 
(Max:350)
187 234 277 300
2. Luxor Live (Max: 350) 115 181 187 284
3. Millennium Restaurant and Bar 
(Max: 146)
70 75 94 134
4. Swenson’s Ice Cream 
(Max: 40)
12 16 22 29
5. Manhattan Buffet (Max:360) 87 171 194 263
6. Papyrus Restaurant 
(Max: 182)
32 101 52 136
7. Tufs Hut (Max:25) 8 10 7 14
8. Access Routes (Max:28) 19 26 25 27
Total 530 814 858 1187
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
70
Figure 8 Amount of Sittable Space: Luxor
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Based on the above data, the average densities of the sittable spaces 
during the four typical time periods which included both daytimes and night times 
during both weekdays and weekends are comparatively very close. From the 
table, It was fairly obvious that the seats along the access routes were more 
limited than the sittable areas of other spaces whether during peak hours or off- 
peak hours. People needed more sittable spaces on the main pedestrian paths 
because they liked to communicate with other persons in the same setting or 
engage in activities. Therefore, the percentage of the seats along the access 
routes should be increased.
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Figure 9 Density Use of Sittable Spaces: Luxor
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Table 8 Use of Space - Atrium Space Use: Luxor 
Amount of Different Functions in the Open Space
In Search of the Obelisk 46,948 11.25%
Attraction Luxor IMAX Theater 26,082 6.25%
SEGA Virtualand Arcade 5,564 1.33%
Luxor Live 31,298 7.50%
Millennium Restaurant and Bar 24,778 5.94%
Food
Services
Swenson’s Ice Cream 4,451 1.07%
Manhattan Buffet 52,164 12.50%
Papyrus Restaurant 20,865 5.00%
Shopping Scarab Shop 8,346 20.00%
Tufs Hut (shop) 8,346 20.00%
Circulation Access Routes 188,474 45.16%
Total 417,316 100%
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The classified variables for the use of spaces are shown in Figure 10
below.
Figure 10 Use of Spaces: Luxor
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From the raw data of both daytime and night-time use during weekdays 
and weekends, the average density of space use has been summarized on the 
Table 9 below.
Table 9 Density of Use: Luxor 
Number of people per 1000 square 
feet of open space
Attraction
Luxor Live 3.61 4.35 5.61 6.39
SEGA Virtualand Arcade 18.5 20.83 23.17 27.17
In Search of the Obelisk 0.64 0.74 1.57 1.49
Luxor IMAX Theater 7.27 8.23 10.69 11.81
Millennium Restaurant 
and Bar
1.92 2.76 3.68 5.68
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Table 9 continued.
Food
Service
Swenson's Ice Cream 1.6 2.4 5.2 6.2
Manhattan Buffet 0.62 0.88 0.94 0.81
Papyrus Restaurant 1.52 4.67 4.10 7.33
Shopping Scarab Shop 1.5 2.25 2 3.13
Tufs Hut (shop) 1 2.25 1.88 3.25
Circulation Access Routes 0.42 0.49 0.54 1.05
From the main functions, the amount of utilization by users can be 
obtained from the Figure 11 as follows.
Figure 11 Density of Space Use: Luxor
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When comparing the density of space use for different functions, in Figure 
8, it was clear that more people were gathered around the more attractive activity 
areas. If one disregarding the attractions, food service and shopping areas, 
which were of higher density use in the large scale space, there were few users 
on access routes. Therefore, to keep users for longer stays in the large space, it
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was important to provide food service and shops. Much less success was to 
provide little or no failed additional humanizing functions.
Table 10 Pedestrian Circulation: Luxor 
Unit: Number of Person/15 min.s
Entry Exit Entry Exit Entry Exit Entry Exit
Front Gate 215 204 269 262 306 297 458 510
Back Gate 72 68 78 81 102 91 149 162
Therefore, the mean number of the users passing the gates during the 
complete time cycle were:
Front Entry: mean = 312 
Front Exit: mean = 318 
Back Entry: mean = 100 
Back Exit: mean = 100
Figure 12 Balance of Circulation: Luxor
Front Entry Front Enlt Back Entry
Location
Sack Exit
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Figure 12 shows the number of persons entering and leaving the atria 
were doing so at a similar rate and balanced each other. But the visitors used 
more of the front entrance area than at the back entrance.
From the behavioral map (in Appendix V) of user behavior in the atrium 
space of the Luxor, it showed that people tended to sit mostly where there were 
multi-functional spaces to sit. The density of persons sitting along the access 
routes which was closer to other functional areas contained the highest density 
of users. Another important sittable space was the food service area. But this 
area was more related to commercial management policies and, it could not be 
attributed solely to architectural humanizing elements.
From the distribution of number of users in the atria, the smaller number 
were remained in vacant areas. People tended to move along pedestrian routes 
toward some humanizing elements such as an attractive show or food service 
facility.
Please refer to the behavioral map in appendix V.
4-3-2. Participant Observations Data in Sam's Town
The primary observation locations were at the main entrance to the atrium 
space from the casino area, the front reception desk, and the other entrance at 
the back of the atrium mountain.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
Table 11 Amount of Sittable Space: Sam's Town
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Natural Settings 29 16.02%
Shopping Area 16 8.84%
Food Service 93 51.38%
Access Routes 29 16.02%
Kiosk 8 4.42%
Front Desk 6 3.31%
Total 181 100%
From the above table, the statistical figure can be deducted as follow. 
Figure 13 Amount of Sittable Space: Sam's Town
Shopping
Area
Access
Routes
Functions
Front
Desk
Table 12 showed that the seats of the food service facilities in Sam's 
Town were the most numerous whereas the seats around the natural setting of 
the atrium were rather limited when compared with the area ratio to the entire 
space.
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Table 12 Sitting Space - Atrium Space Use: Sam's Town 
Average number of people sitting
1. Natural Settings (MAX:29) 16 20 19 27
2. Shopping Area (Max: 16) 6 12 8 15
3. Food Service (Max: 93) 25 68 36 74
4. Access Routes (Max: 29) 14 23 19 24
5. Kiosk (Max: 8) 7 8 7 8
6. Front Desk (Max: 6) 3 4 3 5
Total 71 135 92 153
The density of the sittable space use during both the daytime and night­
time on weekdays and weekends are tabulated in Figure 14.
Figure 14 Density Use of Sittable Spaces: Sam's Town
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From the variables tabulated above, it was fairly obvious that the seats in 
the kiosk which were beside the natural rocks was nearly always occupied more 
than other locations. This meant that more seats were needed for this small 
space are needed to provide a more suitable social space for people who 
remained in the large open atrium. Seats formed from natural elements such as 
rock were preferred than others. Compared with the tabulations for the Luxor, 
the density use of sittable spaces in Sam’s Town was generally higher. See 
Figure 14.
Compared with Figure 9, the density use of seats in Sam's Town is higher 
than in Luxor generally. This indicates that the efficiency of sittable spaces in 
Sam's Town is higher and more sitting spaces can be arranged.
Table 13 Use of Space - Atrium Space Use: Sam's Town 
Amount of Different Functions in the Open Space
Natural Settings 8,523 33.50%
Food Services 2,069 8.13%
Shopping 806 3.17%
Kiosk 408 1.04%
Access Routes 11,635 45.73%
Total 25,441 100%
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Figure 15 Use of Space: Sam’s Town
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Table 14 Density of Use: Sam's Town 
Number of people per 1000 square 
feet of open space
Natural Settings 5 4.67 4.11 4.56
Shopping 11.25 18.75 13.75 22.5
Food Services 9.5 18 11.5 26.5
Kiosk 17.5 20 17.5 20
Access Routes 2.4 1.8 1.93 2.53
Deducted from the above table, Figure 16 could be showed as follow.
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Figure 16 Density of Use: Sam’s Town
Shopping
The low density of users around the natural settings was due to forbidden 
passage. Comparisons between the other variables such as: the density uses of 
kiosk, food service and shopping areas indicated a much higher density for the 
last two areas than along the access routes and the kiosk. This meant most 
persons felt more comfortable to stay in the small scale spaces while they also 
enjoyed the other humanizing elements of the atrium space. Food service and 
shopping areas were also very important elements in attracting visitors to stay 
longer.
Table 15 Rate of the Pedestrian Circulation: Sam’s Town 
Unit: Number of person/15 min.s
WÊÊÊimHIHiHIHim g gg
Entry Exit Entry Exit Entry Exit Entry Exit
Front 165 172 182 201 236 207 289 252
Back 138 142 162 159 187 204 219 193
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Therefore, the mean number of the users passing the gates during the
complete time cycle were:
Front Entry: mean = 218 
Front Exit: mean = 208 
Back Entry: mean = 177 
Back Exit: mean = 175
Figure 17 Balance of Circulation: Sam's Town
s  150
Front Entry Front Exit Back Enrtry Back Exit
The above figure shows that the entering number of users were balanced. 
But more persons used the front entrance than the back entrance. This was 
interpreted to mean that more people liked to enter and leave the space directly 
instead of going through another function area.
From the visitors’ distribution on the behavioral map (in Appendix III), the 
density of people sitting in the central food service beside a natural setting was 
much higher than for other sittable spaces. This indicated that people tended to 
enjoy more than one use of a space while they were sitting. The second highest
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
82
density of user’s stay was around the natural area where there were some 
puppets and chairs.
The highest number of persons sitting was in a location without water and 
the laser show, which was the kiosk beside the natural rocks. It was an example 
of using a small scale architectural element to humanize the experience of the 
larger open space of the atrium. Please refer to the behavioral map in appendix 
VII.
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CHAFER 5
CONCLUSIONS AND SUGGESTIONS
This study focused upon and investigated two existing urban resort casino 
hotels in Las Vegas in order to obtain information related to current social space 
design of atria in major hotels.
To test the hypothesis, participant observations during different time cycle 
of peak hours and off-peak hours in the two selected resort casino hotels were 
conducted.
5-1. Discussion of the Gathered Data
This investigation involved observations of selected humanized spaces 
and non-humanized spaces in the large atrium spaces of two casino resort 
hotels in Las Vegas. It consisted of observations of the visitor’s or other user’s 
behavior related to their length of stay in smaller secondary spaces.
The types of smaller humanized spaces in atrium space of the resort 
hotels varied from many respects. From participant observations, nearly all the 
first-time visitors had a feeling of amazement upon entering the atria. They 
perceived the entire space for a while and then selected more comfortable
83
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settings, if available, to enjoy more experiences or events within the atria 
whether individually or in a social group. Humanizing components like small 
scale spaces, automated puppet shows, and food service facilities constituted 
most of their choices to remain in the atria.
Large scale atrium spaces were useful to the hotel as a circulation 
solution, attraction for the visitor’s attention, provide a variety of areas for social 
activities, and to gain access to other hotel destinations. The atrium had the 
unique potentiality to provide landscape features and a range of smaller spaces 
and paths to other attractions. Environment and behavior in these atria were 
closely intertwined, almost to the point of being inseparable. This was especially 
true for the resort hotels selected for this study. Atrium spaces, when effectively 
designed, provided the attractions that capture and hold visitors' attention. As 
such they were important features in marketing the hotel.
The attractiveness of themed indoor atria spaces was quite dependent 
upon the humanization of large atrium spaces. Some of the ways that these 
large spaces can be humanized follow:
(1) constructing intimate spaces which provide appropriate social 
distances for user interaction;
(2) provide adequate chairs and other seating to encourage visitors to 
stay as long as they wish within atrium space without detracting them 
from the hotel's gaming interests;
(3) provide comfortable and adequate food services for the visitors;
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(4) provide access spontaneous or entertainment or other event 
attractions;
(5) provide ease of access from separate entrances to the atrium as well 
as circulation space to shopping and casino gaming areas;
(6) maintain a high quality of maintenance for the entire space where 
visitors congregate.
Implementation of these humanizing elements would help to make atria 
designs an attractive accommodation feature for both family oriented and 
independent travelers.
5-2. Summary of the Findings
The comparisons between the observer’s results and the questionnaire’s 
interview forms provide a summary of significant findings as follows:
1. A comparison of the data gathered from participant observations in the 
atria determined that of the total amount of available sittable space, food service 
seats provided the largest number. That meant that providing an adequate 
number of seats in food service areas was a the more important humanizing 
factor than others in designing the large scale atrium space for the two casino 
resort hotels.
2. From a comparison between the two atria seating settings, natural 
settings gained the highest percentage in the Sam’s Town atrium while in the 
Luxor atrium, food service gained the highest percentage.
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3. From a comparison of the number of persons using the atria, the 
largest numbers for both hotels occur at access points. Therefore, it was an 
important design factor to provide a major access route for users to enter or 
leave the atrium.
From a general evaluation on the quality of the two specific atrium spaces, 
the higher the number of humanizing components contained in the space, the 
higher it was preferred to users, and therefore, tended to support the hypothesis 
of the study. However, a much more extensive survey would have to be 
undertaken with a greater number of atrium hotels to completely prove the 
hypothesis.
5-3. Recommendations
The study demonstrates that user-environment relations occurred at 
several levels of behavioral functioning and were a coherent system in the 
functioning of both large scale and smaller, more humanized spaces in the atria. 
Thus, perceptions, cognitions, and feelings of the users were internal forces that 
were translated to various overt behaviors.
The findings also suggested that the utilization of humanizing elements 
were necessary for the successful design of large scale atrium spaces and 
furnished a functional socializing need for the users. This was evidenced by the 
increased length of time spent in more humanized spaces as compared with 
simple exposed open space. Natural settings, puppets, chairs, small scale
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spaces, food facilities, and shops comprised the major humanizing elements in 
the atria. The more that those elements were integrated into their respective 
atria, the more dynamic the humanized atrium spaces were.
5-4. Conclusions of Future Renovations to Atria on the Two Selected
Casino Hotels
Based upon the previous research related to the two case study buildings 
and this study, certain shortcomings were observed which should be considered 
for future designs of these spaces.
For example, in the Luxor, the number of chairs in the atrium space, which 
was the main access point for the circulation of pedestrians, was too few for all 
periods but especially at the peak hours. Where users stopped at a particular 
location they often wanted to stay for a longer time, but only a few seats were 
available and the persons left the space.
A comparison between the Sam’s Town and the Luxor hotels indicated 
that the natural daylight component was a factor in collecting users to an area in 
the aria. For example, there was a circle bar area located in the central area of 
the atrium in Sam’s Town. Most of the people selected the seat where there is 
natural sunlight. The remaining seats with little sunlight were rarely used. It 
demonstrated that people liked to assemble in areas with direct access to natural 
elements and sunlight in particular. Therefore, the Luxor should consider 
bringing in more natural settings with chairs if they wished to attract more users
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to stay longer in this space. This would provide the opportunity for people 
watching another element However, if the intent was to more users through the 
space to the gaming areas as quickly as possible, then the space functioned 
appropriately for the purpose.
For the guest-rooms in Sam’s Town, more people liked to select rooms 
facing the atrium space because they could share more functions in that space 
while being in the comfort of their rooms. That was the reason why the atrium- 
facing guest-rooms charged higher rates than other rooms facing the exterior. In 
the Luxor, all the guest-rooms faced the atrium corridor. To improve the 
efficiency, guest-rooms can be arranged on both sides of the corridor. Thus, the 
coriddor will be serving both sides with much more accommodations at the same 
time, this can also help to increase the profit of the hotel.
The Luxor resort casino hotel was remodeled recently. Here were some 
of the critiques and proposals from the newspaper, the Las Vegas Review 
Journal:
“...There were no room service elevators to provide prompt 
delivery of food and drinks. There were no meeting rooms to 
accommodate exclusive gatherings. ...hotel’s interior didn’t 
quite fulfill expectations generated by the impressive exterior.
The immense, 30-story atrium was blocked by a rock facade 
just inside the main entrance. ...the noncasino amenities attract 
traffic flow through the casinos rather than away from them.
...The interior will be completely redesigned. The Nile River ride 
will be eliminated. ...The rock facade will be eliminated, 
enhancing the impact of the atrium.”^
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The significance of this study was that it identified and evaluated the 
Impact of the atrium space environment and suggested a helpful method to 
attract more visitors. The main design objective was to lengthen the time of the 
people’s stay in the atrium and the hotel in general in order to maximize the 
number of users toward full capacity in each hotel. The atria attraction for these 
two hotels helped them achieve that end.
Endnotes:
1. Palermo, Dave. “Schaeffer Still Pursuing ‘the Promise of Pyramid’”. In
Review Joumal, Sunday, April 19, 1996.
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APPENDIX I 
PROTOCOL GUIDELINES AND FORMAT
1. SUBJECT: Investigator has direction to choose subjects. Most o f the 
subjects are UNLV students and faculties.
2. PURPOSE. METHODS. PROCEDURES: The study will determine
preferences of humanizing elements for selected two resort hotels in Las Vegas. 
The method will be to conduct a structured interview using a series of questions 
for each subject as well as direct survey. The interviews will be recorded and 
later transcribed for use in a qualitative analysis of the text. The procedure will 
be simply approach some students of various ages on UNLV campus and ask 
the person if he/she will participate in the interview.
3. RISKS: Social risks might come from the fact that the people selected are 
sorted into different ranges according to their ages. Some of them will probably 
hesitate to tell their actual ages.
4. BENEFITS: The knowledge gained from the insights, suggestions and 
evaluations of this group of people will be beneficial to the future design of major 
open space in resort hotels.
5. RISK-BENEFIT RATIO: The risks should be negligible as the interview 
can be stopped if the investigator sees that there is resentment or hostility.
6. COST TO SUBJECTS: None.
7. INOFRMED CONSENT: See cover letter on the attached questionnaire.
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APPENDIX II 
A LETTER TO SUBJECTS
_________________ Major Open Space Questionnaire________________
To Participants:
This interview is part of my research in the major open space design in resort 
casino hotels at the University of Nevada, Las Vegas (UNLV). It is part of the 
requirements for the Master of Architecture Degree. The goal of the research is 
to determine the preferences of humanizing elements in the design of major 
open spaces in resort casino hotels.
Your participation in this interview will be potentially beneficial to the future 
design criteria. I will use the attached questionnaire as a guide in the interview. 
All your responses and comments to those questions will be valuable for the 
research. They will be analyzed to discuss the related humanizing elements in 
big scale interior design. Additionally, your responses will be kept confidential.
For information and questions regarding this research, you may contact me at 
the University of Nevada, Las Vegas, at phone number (702) 895-4881. For 
questions regarding the rights of human subject research, please contact the 
UNLV Office of Sponsored Programs at (702) 895-1357.
Your participation is voluntary and you may withdraw from this study at any time.
I appreciate your time and comments.
Sincerely yours.
Huiting Sun
Graduate Student 
School of Architecture 
University of Nevada, Las Vegas
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APPENDIX III 
PROTOCAL APPROVAL
DATE: April 1, 1997
TO: Huiring Sun (ARC)
M/S 4018
PROM: Dr. William B. Schulze, Director
Office of Sponsored Programs (X1357)
RE: Status of Human Subject Protocol Entitled:
"An Investigation of Humanizing Elements as a Factor 
of Visitor Satisfaction Found in Two Atrium-Type 
Casino Resort Hotels*
OSP #127s0397-221e
The protocol for the project referenced above has been reviewed by 
the Office of Sponsored Programs and it has been determined that it 
meets the criteria for exemption from full review by the UNLV human 
subjects Institutional Review Board. This protocol is approved for 
a period of one year from the date of this notification and worlc on 
the project may proceed.
Should the use of hiuuui subjects described in this protocol 
continue beyond a year from the date of this notification, it will 
be necessary to request an extension.
cc: Dr. H. Burgess (ARC-4018)
OSP File
Office of Sponsored Programs 
4605 Maryland Partcvray • Box 451037 •  Las Vegas, Nevada 89154-1037 
(702) 895-1357 •  FAX (702) 8954242
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APPENDIX IV
PLAN OF THE LUXOR
m m
CASINO STREET LEVEL
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APPENDIX V
BEHAVIORAL MAP: THE LUXOR
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APPENDIX VI
ELEVATION OF SAM’S TOWN
±
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ELEVATION OF SAM’S TOWN
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APPENDIX VIII 
QUESTIONNAIRES
The Exterior view of Luxor:
The Exterior view o f Sam’s Town:
Ttie interior View of Luxor:
The Interior View o f Sam’s Town:
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Questionnaire I
(Persons who are familiar with the two resort casino hotels: Luxor and Sam’s 
Town)
Please check your sex and age:
□  Female □  Male
Rating Scale: Most appropriate 10 9 8 7 6 5 4 3 2 1  0 Least Inappropriate
1. in which major open spaces do you experience an unique environment not 
predicted from an exterior view?
Luxor: Unique ■ Average 1 Predictable
10 9 8 7 6 5 4 3 2 I 0
Sam’s Town: Unique Average I ■ 1 Predictable
10 9 8 7 6 5 4 3 2 I 0
2. Which of these major open spaces made you feel more excited when you first
entered the space?
Luxor: Excited ■ Average 1 Boring
10 9 8 7 6 5 4 3 2 1 0
Sam’s Town: Excited ■ Average 1 Boring
10 9 8 7 6 S 4 3 2 1 0
3. Do you think the size of these two major open spaces is too big or too small?
Luxor Too big • Average ■ 1 Too small
10 9 8 7 6 S 4 3 2 1 0
Sam’s Town: Too big ■ ■ Average ■ 1 Too small
10 9 8 7 6 5 4 3 2 1 0
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4. Estimating the length of time you would spend in the major open spaces of the 
Luxor and Sam’s Town.
Luxor. Long ■ ■ Average I Short
10 9 8 7 6 5 4 3 2 1 0
Sam’s Town: Long ■ ■ Average ■ Short
10 9 8 7 6 5 4 3 2 I 0
5. is there enough natural light for you to enjoy inside these major open spaces?
Luxor Too much Average I Too little
10 9 8 7 6 5 4 3 2 1 0
Sam’s Town: Too much 1 Average I Too little
10 9 8 7 6 5 4 3 2 I 0
6. Are there sufficient sitting spaces inside these major open spaces?
Luxor Too much Average • Insufficient1
10 9 8 7 6 5 4 3 2 1 0
Sam’s Town: Too much ■ Average ■ Insufficient
10 9 8 7 6 5 4 3 2 1 0
7. Estimate the quality of water features or other special factors or attractions in
these major open spaces.
Luxor: Excellent Average ■ Bad
10 9 8 7 6 5 4 3 2 1 0
Sam’s Town: Excellent 1 Average I Bad
10 9 8 7 6 5 4 3 2 1 0
8. Are the major open spaces good for you to meet or talk to other persons?
Luxor: Good Average I Bad
10 9 8 7 6 5 4 3 2 1 0
Sam’s Town: Good I ■ Average 1 Bad
10 9 8 7 6 5 4 3 2 1 0
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9. Did you find the water and laser show in Sam’s Town or the Nile water tour in 
the Luxor is more attractive?
Luxor Attractive 1 Average ■ I Boring
10 9 8 7 6 5 4 3 2 I 0
Sam’s Town: Attractive
■ ■ • ■ Average 1 1 ■ Boring
10 9 8 7 6 5 4 3 2 I 0
10. Which food services in the major open spaces of Luxor and Sam’s Town do
you find to be most attractive?
Luxor: Most attractive Average ■ Least attractiveI
10 9 8 7 6 5 4 3 2 1 0
Sam’s Town: Most attractive
■ Average
Least attractive 1
10 9 8 7 6 5 4 3 2 I 0
11. Are there interesting transitional zones between these major open spaces
and their main gaming areas?
Luxor: interesting Average Boring
10 9 8 7 6 5 4 3 2 1 0
Sam’s Town: interesting Average a Boring
10 9 8 7 6 5 4 3 2 1 0
12. Which shopping areas in or adjacent to the major open space of the Luxor
and Sam’s Town do you prefer?
Luxor Like mosta • i Average i a ■ Dislike most ■
10 9 8 7 6 5 4 3 2 I 0
Sam’s Town: Like mosts a l Average a Dislike most
10 9 8 7 6 S 4 3 2 I 0
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13. Within these major spaces, how much do you enjoy the kiosks in Sam's 
Town or the small scale buildings in the Luxor?
Luxor: Enjoy Average Boring' '  ■ 1 ^ JL L ■ 1
10 9 8 7 6 5  4 3  2 1 0
Sam’s Town: Enjoy Average Boring' ' '  ' . t 1
10 9 8 7 6 5  4 3  2 1 0
14. How much do you find the spontaneous activities and events in the two 
atrium spaces such as: musicians, animatronics or puppets, animal or humans 
performance, photo shows, water and laser show?
L u x o r Attractive Average Boring
I L . . I . .  ■■■ii. I !-■ I
10 9 8 7 6 5  4 3  2 1 0
Sam’s Town: Attractive Average Boring
I I I  I ■ .ifc I !■■■ Ii. I I
10 9 8 7 6 5  4 3  2 1 0
15. Comparing between the activities and events in these two large open
spaces, which one do you think is more interesting to you?
Luxor: interesting Average Boring
* * * ‘  ^ * * * * *  *
10 9 8 7 6 5  4 3 2  1 0
Sam’s Town: interesting Average Boring* * * * * * * *  1 1 1
10 9 8 7 6 5  4 3 2  1 0
16. Comparing the major open spaces of the Luxor and Sam’s Town, which one 
do you think is the most successful?
Luxor: Successful Average Unsuccessfuli l  I . , ,  I ,- - .1 ,-  ■ .8 _J
10 9 8 7 6  5 4 3  2 1 0
Sam’s Town: Successful Average Unsuccessful
* * * * * L  .  .  È ■■ 1 I
10 9 8 7 6 5 4 3  2 1 0
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QUESTIONNAIRE II
Please circle the number that coincide with your best estimate in answering the following question. 
1. Tlwie thouid to •  rirona saoM of plaoe wNMn the particular
urtMO space context. 7 6 S 3 2 1
2. Thaia should to amalar priwala apacaa or aieaa auch at
kloelie overhanging ladgesiaodaldiiianoe), 7 6 5 3 2 1
3. Thera should to enough sillablaspaoas. 7 6 S 3 2 1
4. There should to an adaquala amount of nahiral alsntanls
such as Nght, plants and ivaler. 7 6 S 3 2 1
s. Tliere atiould to some food servloeB around or In the ms|or
open space. 7 6 5 3 2 1
6. There should to  some shopping eraas around or in the msior 7 
open space.
6 6 3 2 1
7. Access roidas and pedestrian Row should to as dear as 7 
poasMa.
6 5 3 2 1
8. There should to anough capacity insida the mpior open 7 
space.
6 S 3 2 1
9. There should to soma Intsrasting activities and events In the 7 
ms|or open space (sRmuR of otyact, parsons or parfomtanca 
entertdnmant).
6 S 3 2 1
10. There should to convenlanlhandlcappad access. 7 6 5 3 2 1
11. Maintenance should to frequently provWad. 7 6 5 3 2 1
ow
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QUESTIONNAIRE III
Please check the element which you think Is more favorable. 
( Write down the number which Is the answer)
•List of the elements:
1. Social Distance:
2. Adequate Sittable Space:
3. Natural Settings:
4. Food Service:
5. Retailing Service:
6. Clear pedestrian Flow:
7. Ease of Access:
8. Stimuli of Object, Persons or Performance Entertainment:
9. Effective Capacity:
10. Sense of Place within the Particular Urban Space Context:
11. Handicapped Access:
12. Good Maintenance:
F Matrix for 12 Statements Made by 8 Individuals
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CD
1. Luxor
Table 4 Sitting Space - Atrium Space Use 
Average number of people sitting
3.
3"
CD
CD■DO
Q.C
aO
3"O
o
CD
Q.
■D
CD
(/)(/)
L W w lM A X T m e iK 185 202 278 305 189
Luxor Live (Mix: 360) 125 178 173 289 104 185 2oi
Millennium Restaurant 
(Max:146)
65 62 96 135 74 86 92 #
Swenson’s Ice Cream 
(Max: 40)
11 13 20 26 12 19 23 31
Manhattan Buffet (Max; 360) 95 156 189 238 79 185 198 287
Papyrus Restaurant (Max: 182) 37 105 48 142 28 97 55 130
Tufs Hut (Max: 25) 8 10 7 16 7 9 6 12
Access Routes (Max: 28) 20 25 23 28 18 27 27 26
Total (1483) 546 749 799 1179 511 875 878 1192
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#include <stdio.h> 
#include <math.h> 
#define PEOPLE 8
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APPENDIX IX
Data Analysis Program
Int main(void)
{
Int k,i,j; 
struct record 
int k,i,j; 
struct record
{
nt numO[11J; 
nt num1[1oj; 
nt num2[9]; 
nt num3[8]; 
nt num4[7]; 
nt num5[6]; 
nt num6[5]; 
nt num7[4]: 
nt num8[3]; 
nt num9[2]; 
nt num10[1J;
recfPEGPLEJ: 
struct re suit
{
int name; 
double l_result;
rr[12J;
double l_result; 
rr[121;
struct re_sult t; 
double temp;
static double resu[12][12] ={
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(0.0,0,0,0.0,0,0,0,0,0,0},
{0,0,0,0,0,0,0,0,0,0,0,0},
{0,0.0,0,0,0,0,0,0,0,0,0>,
{0,0,0.0.0,0,0,0,0,0,0,0},
{O.G.0,0,0,0,0,0,0,0,0,0},
{0,0,0,0,0,0,0,0,0,0,0,0},
{0,G,0,0,0,0,0,0,0,0,0,0},
{0,0,0,0,0,0,0,0,0 ,0 ,0,0>,
{0,0,0 ,0,0,0,0,0,0 ,0,0,0>,
{0,0,0,0,0,0,0,0,0,0,0,0},
{0,0,0,0,0,0,0,0,0,0,0,0},
{0,0,0,0,0,0,0,0,0,0,0,0},
{0,0,0,0,0,0,0,0,0,0,0,0},
}:
for (i=0;i<PEOPLE;i++)
{
printf("\nPlease enter the record of person %d:\n", i+1); 
printf ("\nO: a<b; 1: a=b; 2: a>b:\n"); 
for (k=0; k<11;k++)
{ printf ("\nPlease enter the relation of 1 to %d:",k+2); 
for (k=0; k<11 ;k++)
{ printf ("\nPlease enter the relation of 1 to %d:",k+2); 
scanf ("%d", &rec[i].numO[k]); 
resu[0][k+1J= resu[0][k+1]+ rec[l].numO[k]; 
switch(rec{i].numO[k])
{ case 0:
resu(k+1][0J= resu[k+1][0]+ 2; 
case 1:
resu[k+1][0J++; 
case 2:
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resu[k+1 ][0]=resu[k+1 ][0J;
}//end switch
}
for (k=1; k<11;k++)
{ printf ("\nPlease enter the relation of 2 to %d:",k+2); 
scanf ( "%d ", &rec[i].num1[k]); 
resu[1][k+1]* resu[1][k+1]+ rec(i].num1[k]; 
switch(rec[ij.num1 [k])
{ case 0:
switch (rec[i].num1[k])
{ case 0:
resu[k+1][1]= resu[k+1][1]+ 2; 
case 1;
resu(k+1J[1]++; 
case 2:
resu(k+1 ][1 ]=resu[k+1 ][1 ];
}//end switch
}
for (k=2; k<11 ;k++)
{ printf ("\nPlease enter the relation of 3 to %d:",k+2); 
scanf ("%d", &rec[i].num2[k]); 
resu(2](k+1]= resu[2][k+1]+ rec[i].num2[k]; 
switch(rec[i].num2[k])
{ case 0:
resu[k+1][2]= resu[k+1][2]+ 2; 
case 1:
resu[k+1][2]++; 
case 2:
resu[k+1][2J++; 
case 2:
resu[k+1 ][2]=resu[k+1 ](2];
}//end switch
}
for (k=3; k<11;k++)
{ printf ("\nPlease enter the relation of 4 to %d:”,k+2); 
scanf ("%d", &rec[i].num3[k]); 
resu[3][k+1]= resu[3][k+1]+ rec[i].num3[k]; 
switch(rec[i].num3[k])
{ case 0:
resu[k+1][3]= resu[k+1][3]+ 2; 
case 1:
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resu(k+1][3]++; 
case 2:
resu[k+1][3]=resu[k+1][3];
}//end switch
}
for (k=4; k<11 ;k++)
}
for (k=4; k<11 ;k++)
{ printf ("\nPlease enter the relation of 5 to %d:",k+2); 
scanf ("%d", &rec[i].num4[k]); 
resu[4][k+1]= resu[4](k+1]+ rec[i].num4[k]; 
switch(rec[i].num4[k])
{ case 0:
resu[k+1][4]= resu[k+1][4]+ 2; 
case 1:
resu[k+1][4]++: 
case 2:
resu[k+1 ][4]=resu[k+1 ][4J;
}//end switch
}
for (k=5; k<11 ;k++)
{ printf ("\nPlease enter the relation of 6 to %d:",k+2); 
scanf ("%d", &rec[i].num5[k]); 
resu[5][k+1]= resu[5][k+1]+ rec[i].num5[k]; 
switch(rec[i].num5[k]) 
resu[5][k+lj= resu[5][k+1]+ rec[i].num5[k]; 
switch(rec[i].num5[k])
{ case 0:
resu(k+1][5]= resu[k+1][5]+ 2; 
case 1:
resu[k+1][5]++; 
case 2:
resu(k+1 ][5]=resu[k+1 ][5];
}//end switch
}
for (k=6; k<11 ;k++)
{ printf ("\nPlease enter the relation of 7 to %d:”,k+2); 
scanf ("%d", &rec[i].num6[k]); 
resu[6][k+1]= resu[6][k+1]+ rec[i].num6[k]; 
switch(rec[i].num6[k])
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}
caseO:
resu[k+1][6]= resu[k+1](6]+ 2; 
case 1;
resu[k+1](6]++; 
case 1:
resu[k+1](61++; 
case 2:
resu[k+1 ][6]=resu[k+1 ](6]; 
}//end switch
for (k=7; k<11 ;k++)
{ printf ("\nPlease enter the relation of 8 to %d:",k+2); 
scanf ("%d", &rec[i].num7[k]); 
resu[7][k+1]= resu|7][k+1]+ rec[i].num7[k]; 
switch(rec[i].num7[k])
{ case 0:
resu[k+1][7]= resu[k+1][7]+ 2; 
case 1: 
resu[k+1][7]++; 
case 2:
resu[k+1 ][7]=resu[k+1 ][7];
}//end switch
}
}//end switch 
}
for (k=8; k<11 ;k++)
{ printf ('ViPlease enter the relation of 9 to %d:",k+2); 
scanf ("%d", &rec[i].num8[k]); 
resu[8][k]= resu[8]|k]+ rec[i].num8[k]; 
switch(rec[i].num8[kj)
{ case 0:
resu[k+1][81= resu[k+1][0]+ 2; 
case 1: 
resu[k+1](8]++; 
case 2:
resu[k+1 ][8]=resu(k+1 ][8];
}//end switch
>
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for(k=9; k<11;k++)
{ printf ("\nPlease enter the relation of 10 to %d:",k+2); 
scant ("%d", &rec[i].num9[k]); 
resu[9][k+1]= resu[9][k+1]+ rec[i].num9[k]; 
scant ("%d", &rec[i].num9[k]); 
resu[9][k+1]= resu[9Jlk+1]+ rec[l].num9[k]; 
switch(rec[lj.num9[kj)
{ case 0:
resu(k+1](9I= resu(k+1][9]+ 2; 
case 1: 
resu[k+1](9]++; 
case 2:
resu[k+1 ][9]=resu[k+1 ][9];
}//end switch
}
tor (k=10; k<11 ;k++)
{ printt ("\nPlease enter the relation ot 11 to %d:",k+2); 
scant ("%d", &rec[i].num10[k]); 
resu[10][k+1]= resu[10][k+1]+ rec[i].num10[k]; 
switch(rec[i].num10[k])
{ case 0;
resu[k+1][10]= resu[k+1][10]+ 2; 
case 1 :
resu[k+1][10]= resu[k+1][10]+ 2; 
case 1:
resu[k+1][10]++;
case 2:
resu(k+1 J[10]=resu[k+1 ][10];
}//end switch
}
}
printt ("\nThe result is :\n"); 
for (k=0; k<12;k++)
{ rr[k].l_result =0; 
rr[kj.name= k+1 ; 
for O=0;j<12;j++)
rr[k].l_result += resu[k]Q]; 
tor 0'=k+1;j<12;j++)
{
temps resu[kJ0]/PEOPLE;
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if(temp>0.8)
{ if  (temp <1.2) 
if (temp>0.8)
( if  (temp <1.2) 
temp =1; 
else temp=2;
}
else
tempsQ;
printf ("\nPlease enter the relation of %d to %d:",k+1,j+1); 
printf ("%d", (int) temp);
}
}
for(i=0;j<11;j++) 
for (i=0;i<11-j;i++)
if (rr[i].l_result > rr{i+1].l_result)
(t = rr[i]; 
rr[i]= ^i+1]; 
rr[i+1]=t;} 
rr[i]=r^i+1]; 
rr[i+1]=t;}
printf ("\nthe order of importance (from less to more) is:"); 
for (i=0;i<12;i++)
printf ("\nThe condition %d\n",rr[i].name);
return 0;
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Commuter Rail and Bus Station 
- A Train Story in Las Vegas
Huiting Sun 
Faculty Sponsor: Liza Hansen 
University of Nevada, Las Vegas 
May 1997
• The Site:
Las Vegas - the world well-known themed city with lots of amazing 
happenings Is now burdened in its development by the heavy traffic. Light rail 
will be a brand new transportation solution upon this suburbia oriented west city. 
Then this train story comes out!!! The interesting vacant site is located on the 
south-west crossing of Sahara Avenue (serving mainly for local community 
residents) and Las Vegas Blvd. (serving mainly for visiting tourists). The two 
streets meet together with a 64.5 angle here. As the intermediate node along 
the "Strip", a dynamic gateway is needed upon this urban context.
• Main Concepts:
The main concept of this train story is to construct a performing arts multi- 
media museum on the "Strip" in Las Vegas to explore time scale in architecture 
verses enclosed experience in casino hotels which try to push people forget all
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about “Time”. It indicates the first comers of what they will experience, also 
reviews the experiences for people who are leaving.
The wood structures are used to define the speed and frequency of 
different types o f movements, whether static or moving, high speed or low 
speed. It is easily found in this mix-use commuter rail and bus station that 
architecture itself is determined by those certain types of movements.
Therefore, the two direction train lines are detached when they come to the 
station. The inner rail line is also traveling one level down to experience the 
section of the station. The outer line is traveling right into the multi-functional 
circular amphitheater to join the atrium activities. People who are staying in the 
circular gallery space can view the movements of train. The tuming shadows of 
the overhead wooden structures remind people about “Time". All these elements 
help the communications between shadows, exhibition, pedestrian, and train 
shape another dynamic dimensional conversation.
The trusses hanging either over the higher or lower train rail help to define 
the speed of train’s movement. The higher the speed, the closer the span of the 
trusses. The combinations of wood and other materials such as glass and steel 
dedicate to express the natural beauty of WOOD.
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Results of the 1997 ACSA/American Wood Council Cart E. Darrow Student 
Design Competition
The Association of Collegiate Schools of Architecture (ACSA) is pleased to 
announce the winners of the fifteenth annual ACSA/American Wood Council Carl 
E. Darrow Student Design Competition. This year, 250 entries were received 
from 82 schools of architecture in 16 countries. Submissions were solicited in 
two categories; "A Commuter Rail and Bus Station" and Open Submissions.
The winning entries were selected by a distinguished panel of architects: 
Professor Warren Boeschenstein, of the University of Virginia; M. David Lee, 
FAIA, of Stull and Lee Architects, Inc., Boston, MA; and Karen Van Lengen, AIA, 
of Parsons School of Design and Karen Van Lengen Architects, New York, NY. 
Prizes totaling $10,300 were awarded to winning students and their schools. The 
winning entries will be published in a summary booklet to be produced by ACSA 
later this month. In addition, winning projects will be displayed at the 1998 
American Institute of Architects national convention in San Francisco.
1996-97 ACSA/American Wood Council 
Student Design Competition Winners
Category I: A Commuter Rail and Bus Station
•First Place: Cosham Rail Interchange 
Ivan Maughan $2,000 
Portsmouth University $1,000 
Faculty Sponsor John Pardey
•Second Place: Stenton Rail Station 
Arrival, Containment, and Departure 
Samer Bitar, Don Peadon, Khoi Vo $1,000 
University of Florida $500 
Faculty Sponsor: Martin Qundersen
•Third Place: Stenton Rail Station 
Tom Terranova, Candace Defelice $300 
University of Maryland $100 
Faculty Sponsors: Amy Gardner, Mark Mclnturff
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Honorable Mentions:
•Commuter Rail and Bus Stop - 
A Train Story in Las Vegas 
Huiting Sun $100 
University of Nevada, Las Vegas 
Faculty Sponsor: Liza Hansen
•Stenton Rail Station 
Iliad Terra, Mark Nook $100 
University of Maryland
Faculty Sponsors: Amy Gardner, Mark Mclnturff
•Stenton Rail Station 
Christian L. Blomquist $100 
University of Virginia 
Faculty Sponsor Edward Ford
Category II: Open Submissions
•First Place: Ranger Station/Interpretive Center 
Sandra Venus $2,000 
University of Washington $1,000 
Faculty Sponsor Rick Mohler
•Second Place: Silva Studies - 
Forest Pavilion in Michigan 
Craig Synnestvedt, Paul Warner $1,000 
University of Michigan $500 
Faculty Sponsor Brian Carter
•Third Place: The Anonymous Waiting Room 
Michael Lee Bessner $300 
University of Texas at Arlington $100 
Faculty Sponsor: John Maruszczak
Honorable Mentions:
•Houston Urban Park 
Siew-Yee Lim $100 
University of Houston 
Faculty Sponsor: Geoffrey Brune
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•Hybridge Playground 
Warren Lieu $100 
University of Texas at Arlington 
Faculty Sponsor John Maruszczak
Funding for this year's competition was generously provided by the following 
organizations: American Institute of Timber Construction, American Forest & 
Paper Association, Architectural Woodwork Institute, APA - The Engineered 
Wood Association, Canadian Wood Council, National Hardwood Lumber 
Association, Southern Forest Products Association, Westem Wood Products 
Association, and Weyerhaeuser Company Foundation.
ACSA, 1997
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